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SECTION 1

INTRODUCTION

This interim report summarizes the accomplishments of the Advanced
Metallic Air Vehicle Structure (AMAVS) Program from 22 October 1975
to 18 April 1976. This work is part of the Air Force's Advanced
Metallic Structures, Advanced Development Program. It was performed
under contract to the Air Force Flight Dynamics Laboratory (AFFDL) by
the Fort Worth Division of General Dynamics.

The six months covered by this report include primarily the
accomplishment of the first fatigue service life of the Full Scale
Test Program being conducted by the Structural Test Facility at WPAFB
with support being provided by General Dynamics. Also included are the
additional material testing funded under the "Credible Option" task,
contractual drawing requirement activities, and the analyses related
to updated baseline loads/spectrum data. Activities leading to start
of the fatigue test program are reported in the Fifth Interim Report,
AFFDL-TR-76-8, dated February 1976, and included the following sig-
nificant items:

1. Final stages of manufacture of the wing carrythrough
structure (WCTS).

2. Mating of the WCTS to the upper test structure.

3. Completion of the hardware and software elements of the
test set-up leading to an operational test system.

4. Baseline inspection of the WCTS.

5. Strain surveys to verify load distributions.

6. Incorporation of updated loads/spectrum data from Rockwell
International (RI) to make the AMAVS test program current
with latest available baseline data.

7. Final system check-out runs.

A contract change to incorporate updated loads/spectrum data
from RI was received in July, 1975. As reported in'AFFDL-TR-76-8,
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initial effort with the updated data was directed towards generat-
ing revised ram loads and fatigue spectrum for use in the Full
Scale Test Program. With receipt of the final data from RI in
November, 1975, final fatigue and fracture analyses were initiated
and essentially completed, except for documentation, during this
reporting period. In addition Math Model analysis using the limit-
ed static loads information available was accomplished.

Material testing, comprising mechanical property testing on
EB/GTA welded 10 Nickel steel and crack growth testing on both 6AI-4V
titanium and 10 Nickel steel, was completed. With the exception of
final analysis/documentation and completion of tests being conduct-
ed at WPAFB, this testing completes the "Credible Option" test task.
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SECTION 2

TECHNICAL DISCIPLINES PROGRESS

The progress made by the technical groups during the initial
stages of Phase IV, Test and Evaluation, is reported in this sec-
tion.

2.1 ENGINEERING

The engineering functions progress for the period 22 October
1975 to 18 April 1976 is detailed below.

2.1.1 Structural Design

Design activities during this reporting period were devoted
primarily to supporting the Full Scale Test Program at Wright-
Patterson Air Force Base (WPAFB)o Design changes were implemented to
correct structural deficiencies of the wing carrythrough structure
(WCTS) experienced during the first service life of fatigue testing.
Update of the production drawings for the "No-Box-Box" (NBB) con-
figuration was completed and some progress was made on the "Fail Safe
Integral Lug" (FSIL) configuration drawings.

2.1.1.1 Full Scale Test Support

The design group provided technical assistance to the Fatigue
Test Program at WPAFB on an "as required" basis. Design and coordi-
nation of required repair tasks were accomplished. On-site technical
support was provided during the repair activity and major inspections.

Special wrenching mechanisms were designed to realign the pivot
pins and lug bushings which rotated during the early stage of testing.
Retaining systems were also designed to prevent recurrence of the
rotation problem (See Figures 2.1.1-1 and 2.1.1-2). Repair procedures,
hardware, tools, and supplies were planned and coordinated for re-
placement of broken fasteners, restoration of the pivot system, and
retention of bolts experiencing repeated loosening.

On-site technical support was provided during the pivot system
restoration, fastener replacement following Flight 640, Taper-lok hole
rework and bolt reinstallation, and the first two Category III in-
spections. In addition, support was provided during the Category IV
inspection and structural modification program following completion of
one fatigue life.
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FIGURE 2.1.1-1

RETENTION OF UPPER BUSHING TO PIVOT PIN

FIGURE 2.1.1-2

RETENTION OF LOWER BUSHING TO WCTS LOWER LUG
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Hole number drawings were prepared for the WCTS to provide a
common base for hole identification during the test program. These
drawings are included as figures in Section 2.2.1 of this report.

2.1.1.2 Design Changes

Fastener revisions to the WCTS assembly were required to improve
structural reliability since repeated loosening and failures of
fasteners occurred during the first service life of testing. A reasses-
ment of the fastener locking features and structural capability of
involved joints verified the necessity for fastener revision.

Short threaded fasteners, attaching the access covers of the
YF 992 bulkhead, were replaced with longer threaded bolts (NAS 674)
to insure thread engagement with the locking feature of the nut-
plates.

Straight shank fasteners (22 per side), attaching the bonded
panel to the YF 992 bulkhead in the upper outboard corner, were in-
creased in size from 3/8" to 7/16" diameter. A new 7/16" bolt was
also added to this area.

Shear bolts (2 per side); attaching the XF 84 rib to the YF 932
bulkhead and common to the bonded panel, upper gusset, and bulkhead
support fitting; were increased in size from 3/8" to 1/2" and 7/16"
diameter.

Hi-Lok fasteners, attaching the outboard bonded panel of the
YF 932 bulkhead to the XF 39 rib, were replaced with shear bolts of
the same diameter.

Documentation and authorization of these changes were accomp-
lished on Engineering Change Notices (ECN). ECNs were required on
Drawings X7224001, X7224060, X7224120, and X7224130 to identify
these fastener revisions.

2.1.1.3 Engineering Drawing Update

The NBB production drawings were updated to the configuration of
the WCTS as it was fabricated by the incorporation of all outstanding
ECNs. A total of 211 ECNs was outstanding on 92 drawings at the
time the WCTS was completed. During this reporting period, the
final 89 ECNs, representing 38 drawings, were incorporated. Final
completion of the required 27 Air Force Parts Lists was also accom-
plished.
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The FSIL configuration is described by 101 drawings of which
76 were completed at the time the NBB configuration was selected
for fabrication. The top assembly drawing (X7223701), consisting
of four sheets, was prepared to a 90% completion level. No work
was accomplished on the 24 remaining drawings.

2.1.2 Structural Analysis

2.1.2.1 General

During the reporting period, activities of Structural Analyses
personnel included the following:

1. Assembled updated panel point loads data and ran NBB 5
series UGO finite element models for all necessary unit,
fatigue, and static conditions.

2. Consolidated information stored on tape from UGO model runs
and produced a single tape with data for use in fatigue
analysis.

3. Predicted stresses at existing fatigue control points
for updated analytic spectrum where stresses were not
directly available from UGO models. Compared stresses
with test strain gage data.

4. Reviewed and analyzed data gathered during full scale
testing and performed related additional stress analysis.
Selected location for added gages.

5. Provided stress analysis support for design of tools and
devices to reposition and retain pivot pins, spacers, and
bushings after considerable rotational displacement
occurred during fatigue testing.

2.1.2.2 Design Loads

The loads and spectrum information for fatigue testing and
analysis remained essentially as reported in AFFDL-TR-76-8, the Fifth
Interim Report. However, a limited number of static load conditions
from Rockwell International (RI) were provided by AFFDL for use in
evaluating static strength. These static conditions are preliminary
and do not form a complete set of critical static design loads.
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They were developed by superposition of some of the basic conditions

supplied tor tatigue analysis. The superposition factors were deter-
mined so as to give limit wing bending moments equal to those from
RI for the basic condition combinations specified. The ultimate
static conditions are as follows:

9010. Maximum Wing Bending, 2g, flaps down, post takeoff, 150 sweep

1.726X(031210 + 032210)

9020. 250 sweep

1.759X(021440 + 022440)

9030. Maximum Torque, .86M, 67.50 sweep

2.0187 X 051750 + 4.0374 X 052750

9040. Maximum Down Bending, 2g, taxi

3.00 X 010100

The four digit condition numbers were assigned by G/D for in
house use.

2.1.2.3 Finite Element Stress Analysis

The overall box stress analysis was carried out using General
Dynamics Procedure UGO. Prior to the computer runs, the UGO pro-
gram was modified as follows:

1. The output format and internal calculations were altered
so that principal stresses and effective stresses are
available for static, fatigue, and fracture analysis.

2. The internal calculations were altered so that for one
option quadrilateral membrane element stresses are de-
termined by an area weighted average of the stresses for
the four component triangles. Such averaging yields
better results than a direct stress average when the
triangles do not have approximately equal areas. In
addition, results are identical to those of General
Dynamics Procedure TNl which was used for earlier AMAVS
analysis allowing for more direct stress comparisons.
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As discussed in AFFDL-TR-76-8, General Dynamics Procedure CM7
was developed to convert modified RI information to panel point
loads for the UGO model. The procedure was applied for all updated
basic and modified basic conditions.

The panel point loads data was merged with the model geometry
and boundary condition data for the NBB 5 Model which was based on the
final AMAVS design drawings. Seven separate models were run to
cover all known fatigue and static conditions derived from the up-
dated basic conditions. Each UGO run can handle a maximum of ten
separate loading conditions; however, these conditions can be super-
posed internally to form a large number of final conditions. Thus,
by grouping the basic conditions appropriately, results for several
fatigue and static conditions were obtained from a single UGO run.
Duplicate conditions were eliminated for efficiency. (See Table
2.1.2-1 for duplicates). In addition to the fatigue and static condi-
tions, unit conditions were also run so that some manual super-
position could be done at a later time if new conditions were to
develop. Data on the make up of load sets and conditions for each
UGO run is shown in Tables 2.1.2-11 and 2.1.2-111. Computer resource
unit usage information and other pertinent data are shown in Table
2o1.2-IV.

2.1.2.4 Preparation of Finite Element Data for Fatigue Analysis

Although printed stress and deflection data was obtained for all
of the models of Section 2.1.2.3, the large bulk of printed material
precluded efficient use of the printed material except for spot
checking. Consequently, the UGO option to obtain stress and geometry
data on magnetic tape for each run was utilized. The seven UGO
tapes thus obtained were used to make two intermediate tapes. A
program was written to extract the stress and geometry data from
these two tapes and to produce a single tape. This single tape was
then available for direct data input to fatigue analysis programs.
In addition,a program was written to allow principal and effective
stresses for any element or set of elements to be listed in descending
effective stress order to further aid in reviewing the large amount
of data generated in the computer runs. The ordered effective stress
program utilizes the single fatigue data tape as input.

2.1.2.5 Additional Stress Data for Fatigue Analysis

Although the UGO finite element model adequately predicted many
stresses in the WCTS, the grid size was still too large or the manner
of concentrated load introduction too approximate to allow accurate
stress predictions at some control points. Consequently, stresses

8



TABLE 2.1.2-1

CROSS REFERENCE LISTING OF DUPLICATE FATIGUE CONDITIONS

UGO RUN
DUPLICATE FATIGUE

FATIGUE COND. COND. FC UGO FC UGO

509 508 635 136 678 164
11 10 640 141 179 165

511 510 642 142 679 165
517 516 643 143 180 129
521 21 651 152 680 666
522 22 653 153 181 142

27 526 660 659 681 142
535 36 163 150 182 143
537 37 663 650 682 143
538 38 664 164 183 150
542 43 665 165 184 153
547 48 166 129 684 153
552 53 167 142 185 156
554 54 667 142 685 656
555 55 168 143 186 159
559 60 668 143 686 659
564 65 169 150 187 161

66 23 669 650 687 661
566 523 170 153

67 24 670 153
567 524 171 156

68 25 671 656
568 525 172 159

69 26 672 659
569 526 173 161

70 526 673 661
570 527 174 161
571 71 674 661
572 72 175 156
589 588 675 656
606 106 176 159
607 107 676 659
625 125 177 150
626 126 677 650
630 131 178 164
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.TABLE 2.1.2-IV

NBB LOADS UPDATE COMPUTER DATA

(3) (1)
Model Designation Computer Resource Units Number of Load Conditions

NBB 5-5 1.073 56

NBB 5-6 .860 42

NBB 5-7 .801 35

NBB 5-8(2) 1.127 65

NBB 5-9 .813 35

NBB 5-10 .915 42

NBB 5-11 .976 49

1) Essentially time charged in hours.

2) Five conditions of 5-8 overlap 5-11

3) Model has 2107 bar and membrane elements with 932 nodes.
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were estimated at selected points for the updated analytic fatigue
spectrum using distributions obtained from fine grid models
(General Dynamics TLO, linear strain elements)run during the design
phase and from other supplementary analyses. In addition, strain
gage data for gages located near control points was tabulated so
that test results could be considered in the fatigue analysis where
necessary. The locations of the control points and strain gage
locations are shown in Sections 2.1.3.1 and 2.1.2.4, respectively,
of AFFDL-TR-76-8.

For control point 1, the pertinent test stresses obtained from
flight number 1 are shown in Table 2.1.2-V.

For control point 2, TLO results for 150 and 67.50 degree sweep
angles were used to obtain estimated stress distributions across
the net section. For sweep angles between 15 and 67.50 and positive
wing bending, the load vector obtained from CM 7 runs was resolved
into components in the forward and aft sweep resultant directions
used for the two TLO analyses. The stress distributions based on
these components were then superposed. For pivot pin loads in a
direction forward of the TLO forward sweep resultant direction,
all load was assumed in the TLO forward sweep resultant direction.
Similarly, for pin loads in a direction aft of the aft sweep result-
ant direction, all load was assumed in the TLO aft sweep resultant
direction. For negative wing bending, approximate values were ob-
tained from the UGO runs. These latter negative values were small
and the approximation was considered acceptable. The calculations
were carried out using the HP9830 calculator. Results for typical
conditions as well as test stresses are shown in Figures 2.1.2-1 and
2.1.2-2.

For control point 3, the test stresses are shown in Table 2.1.2-VI.

The test stresses for control point 4 are shown in Table
2.1.2-VII.

Test stresses in the vicinity of control point 5 are shown in
Table 2.1.2-VIII.

For control point 6, stresses were estimated using upper longeron
basic loads data from NA-75-346 combined to form the fatigue condi-
tion loads along with cross section areas developed from AMAVS draw-
ings. The results are shown in Table 2.1.2-IX. No directly appli-
cable strain gage data was recorded.
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2.1.2.6 Full Scale Test Data

The previous interim report discussed test data obtained dur-
ing the static strain surveys. Subsequent to that time, 1280
fatigue flights have been accomplished. A large amount of data was
recorded and transmitted to General Dynamics. This section dis-
cusses portions of the test data and its ramifications. For brevity,
only a small amount of the actual data is included.

During the first flight, data was recorded at all of the data
points given in Table 2.1.2-VII of AFFDL-TR-76-8. During the fifth
flight the points of Table 2.1.2-VIII of AFFDL-TR-76-8 were recorded.
For both of these flights approximately 420 strain gage channels
were available for use. Typical explanatory notes and output data
as received from AFFDL are shown in Table 2.1.2-X. The strain data
for both the first and fifth flights was reviewed and compared with
data for similar conditions from the static strain survey. Although
some stress levels exceeded those previously predicted at the gage
locations, no indications were obtained that precluded continued
testing.

Following the fifth flight, exceedance data was obtained for
most flights using fifth flight data as a baseline. Typical ex-
ceedance data is shown in Table 2.1.2-XI. The exceedance printout
serves as one means of monitoring the structure since significant
changes from fifth flight values indicate possible problems.

Because of a higher priority, two Real Time Peripheral (RTP)
units became unavailable so that for flight 160 only about 170
channels of strain gage data were recorded. The data was obtained
for the points specified in Table 2.1.2-IX of AFFDL-TR-76-8.

During the inspection following flight 160, the pivot pins,
bushings, and spacers at the juncture between the WCTS lugs and
the dummy wing were found to have rotated considerably from their
initial positions. (See Section 2.2.1) Several gages on the lugs
showed significant changes from the early flights to flight 160.
(Ref. Figures 2.1.2-3 and 2.1.2-4 and Tables 2.1.2-XII and 2.1.2-XIII.)
Since one of the effects of the rotated bushings was to bend the
lugs, it was concluded that the stress changes were probably due to
geometry changes resulting from lug distortion. Unfortunately,
continuous zero shift data was not obtained so preload stresses re-
sulting from lug bending caused by bushing rotation were not available.
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2042

2030 NEAR I 2041

2028 NEAR
2027 FAR I_

2024
-40.,
-26.
-22.

2026 NEAR
2025 FAR

TRACE YF9 3 2

REEF

2002 NEAR". .
2001 FAR

2004 NEAR 2003 FAR
-35.6 -41:.3 -26.1 -17-30.9 -41.8 -69.1 -54.8 2006 NEAR 2005 FAR
-23.3 -30.6 -46.5 -34.9 -27.4 -21.7 -20.2 20.6

XXXX XXXX -GAGE NO. AND, -46.3 -40.3 -43.3 -41.0 2012 IS
FATIGUE COND. 20 XX.X i S C O-31.6_-25.8 -29.0 .1 . 9 -"i it 8 xx.x xx.x "•/\L 4AT.1]119 XX.X XX.X41

AFTER BUSHING
ROTATION 2010 NEAR 2009 FAR

-13.4 -12.7 -7.6 -11.4STRESS IN KSI BEFORE -8.4 -7.7 11.4 4.3
BUSHING ROTATION -7.5 -6.6 5.5 .5

DATA KEY



2042 NEAR
2041 FAR I -

ý' ý2038 N
SI • 2037 F

iI20,32 NEAR 2031 FAR36.5 -25.4 -17.1 -36.9

-17.0 -21 55.1 55.5
__13.7_-32.2 32.4_ 32.3

2024 NEAR 2023 FAR
-40.3 -54.7 -46.6 -37.2 2022 NEAR 2021 FAR

-65-34.9 -29.0 -23.3
1-22.8 -30.5 -26.3 -17.5 -55.7 -67.8 -45.4 -33.5

43.3 42.0 36.5 36.8
230 21.6 1L8.4 2OZQ4

S 2018 EAR 20
-41.4 -63.0 -2

38.7 32.2 2
19.8 11.8 1

TRACE YF9 9.
REF

I FAR

•20.6
•41.0 2012 NEAR 2011 FAR-- 2016 NEAR 2015 FAR
-27.1 11.9 -4.8 11.3 18.5 5.2 25.1 3.9 -24.3

-- -3.7 22.9 25 10.5 13.2 -11.7 -25.9
4.1 -9.3 13.2 17.9 5.2 9.4 -7.9 -27.4 1. DATA "BEFORE ROTATION" FRO:

" 2. DATA "AFTER ROTATION" FROM
OTHERWISE FROM FLIGHT 170.

2014 NEAR 2013 FAR
-20.3 12.3 -19.8 -29.5

18.1 7.9 -3.2 -9.1

-- -- - -6.9 -11.

Figure 2,1.2-3'

TYPICAL EFFECTS OF BUSHING ROTATION ON L
AMAVS UPPER LUG



2Q32 NEAR 2031 FAR
-3 6.5 '--25.4 -17.1 -36.9

2022 NEAR 2021 FAR206NA
-: -55.7 -67.8 -45.41-33.5 23 A

23.0 21.6 18.4 L2O. 4

20141 NEAR 2011FA

8.1~-3. 7.--.2-.
-6. -11.79

Figur 21-32. 512.
TYPICAL ~ ~ ~ 9. EFFECT OF. BU1N2RT.O6O U SRSE

ANAVTRUPER LUG9
RE29

1 2015 FA



XF 119REF 1046 NEAR

-1047 
FAR

.1042 NEA
r 12.2 8.130.8 26.

18.8 14.

Y5•32
REF

101 CENTER -1002 NEAR 1003 FAR. 104 NEAR
49.4 45.8 56.6 63.4 0 0048NEAR
58.8 55.0 73.3 76.6 : 40.831.1
41 38.8 53.5 38928.5452.4 4 1 25-6

S1009 N

1008 CENTER

XXXX XXXX GAGE NO. AND 0
SURFACE 1006 NEAR

FATIGUE COND. 20- XX.X XX.X 'LOCATION 1007 FAR
"If it 88-xx.X XX.X
"i if 119-t _x.X .1014 NEAR

-- STRESS IN KSI 1013 FAR
AFTER BUSHING
ROTATION 1016 NEAR-/

-STRESS IN KSI BEFORE 1015 FAR
BUSHING ROTATION

DATA KEY 1020 NEAR R(
44 46.2 47.
15.5 17.5, 28,
14.4 15.8 22,



1063 NEAR -•

1064 NEAR
1065 FAR

1042 NEAR 1043 FAR
12.2 8.8 25.2 28.1 1036 NEAR
30.8 26.3 58.5 62.4 1037 FAR
18.8 14.4 40.4 41.9 /

1045 FAR 1044 NEAR

103

S103

Y, 992

'AR .PEF

1004 NEAR 1005 FAR 103 AR
4 31.8 NA 1032 NAR

38.9 28. -40.9 -20..4 1031 33EFAR4 116-` 106 NR .1103 NEAR
10.7 16.4 1 45.5 50.7 -67.

S 1009 NEAR 130.9 NEAR202

4 60 .4 6.6. 681 63.9 5. 46.3
34.6 39.8 50.8 43.6155.1 56.5 42.9 34.928. 530.0 35.0 31.41 38.5 41.6 30.0 24.5

z1024 NEAR 1025 FAR108 CNE
63.1 66.4 81.2 68.0 102 CETE

L4 NEAR ~62.1 63.1 96.5 94.45701.1
L3 FAR \ 43.8 44.8 68.8 65.3 462.0 64.1

1016 NEAR- 146.7

1 F. DATA "BEFORE ROTATION'

__ _ ___2. DATA "AFTER ROTATION"
1020 NEAR 1021 FAR 1022 NEAR 1023 FAR OTHERWISE FROM FLIGHT
44 46.2 47.4 46.6 5 57.7 61.9157.2 Figure 2.1.2-4
15.5 17.5 28.6 25.9 36 41.8 68.4 64.8 FCTS OO T.O-4
14.4 15.8 22.8 21.1 26.6 31.5 48.5 45.1 TYPICAL EFFECTS OF BUSHING ROTATION OL

AMAVS LOWER LUG



IAR

1063 NEAR6

F1069 FAR

1064 NEAR '

1065 FAR F

1036 NEAR \1066 NEAR

50.3-6.4-70.

107FAR 1067 FAR

/-30-3.
1034 NEAR
1035 FAR

4 992

G--i032 NEAR

1021033 FAR
1030 NEAR 1031 FAR
51.5 53 30.7 29.6

•4.5.5 50.7 -67.4 -70.1

"62 1•.083564.-3310 -33.8

FAR 1029 NEAR

46.3 5 4
34.9
24.5

// "5 7.0 161.1
/ 62.0 164.1

145.0 46.7

1. DATA "BEFORE ROTATION" FROM FLIGHT 5.

2. DATA "AFTER ROTATION" FROM FLIGHT 160 WHEN AVAILABLE.
OTHERWISE FROM FLIGHT 170.

Figure 2.1.2-4
,EFFECTS OF BUSHING ROTATION ON LUG STRESSES

AMAVS LOWER LUG 31
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However, the stress changes under load were considered to be indica-
tions that the obvious wedging caused by bushing rotation could ad-
versely affect the fatigue life because of possible stress increases.

In order to separate the pin and bushing effects and to gather
additional data, a flight (equivalent to flight 170) was run after
the pins were repositioned and retained.. During this flight,
slightly over 200 channels of strain gage data were recorded. As
expected, data from flight 170 was very similar to that from 160
indicating that pivot pin repositioning had little effect. (Ref. -

Tables 2.1.2-XII and 2.1.2-XIII.)

Based on the consideration of data obtained from flights 160
and 170, the bushings and spacers were returned to their nominal
original positions as discussed in Section 2.2.1. Testing was then
resumed.

The data recording system was partially inoperative until
flight 190. During this flight, approximately 206 channels of strain
gage data were recorded. Included were readings from gages installed
on the lower bushing retainer system discussed in Section 2.1.1.1.
A similar amount of data was obtained for flight 320 and subsequent
flights through flight 1280 since RTP units were not returned dur-
ing the period covered by this report.

The lug stress data from flights 190 and 320 was compared with
that for flights 1, 5, 160, and 170 to determine whether restoration
of the bushings and spacers to the original positions gave values
similar to those for the initial flights. For the upper pivot lug,
the restoration was effective with stresses tending to approach
those of flights 1 and 5. For the lower pivot lug, results were
mixed. Several of the gages gave readings close to those of flights
1 and 5, but others gave values essentially the same as those for
flights 160 and 170. It was concluded that while rotation of the
bushings and spacers predominated in causing lug stress changes,
other unknown factors were present. Typical comparative data is
shown in Tables 2.1.2-XII and 2.1.2-XIII. Strain gage locations are
shown in Section 2.1.2.4 of AFFDL-TR-76-8 and in Figures 2.1.2-3
and 2.1.2-4 of this report.

Strain gage data for the lower bushing retainer was inconclusive
since values of load indicated were low and since the apparent load
direction was unexpected. It was decided that continuous strip
recording of values would be obtained on later flights to determine
whether higher loads occur at points other than those recorded. The
strip data also showed that loads were low so no further data was
recorded.
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The exceedance data was reviewed and summarized for predominant
gages as data for each data flight was received as a test monitoring
aid.

At the end of flight 640, three additional rosette gages were
added to the YF 992 bulkhead titanium panel at the upper outboard
corner. (See Fig. 2.1.2-5.) These gages were added so that addi-
tional information for possible redesign of the panel-to-steel
bulkhead segment splice could be obtained. Readings were obtained
for flights 800, 960, 1120 and 1280. Typical average values for
flight 800 along with comparative values for the math model are
shown in Table 2.1.2-XIV. Since gages 4029 and 4030 back up each
other, the direction of the maximum stress for 4030 appeared to be
in error considering 4029 and 4032 and the general math model stress
direction. Consequently, results from 4030 were not used in later
analysis.

At the end of flight 1280, three additional rosette gages were
added to the YF 992 bulkhead titanium panel at the lower outboard
corner to obtain additional information on stress distributions in
the vicinity of a failed Taper-lok fastener. (See Fig. 2.1.2-6.)

During the course of the testing, significant changes occurred
in several gage outputs in addition to those influenced by the bush-
ing and spacer rotations discussed previously. Most of these changes
resulted from damaged or faulty gages, gage installations, or
connections. Some changes, however, remain unexplained, e.g. gages
1122 SL and 1108 SL on the YF 947 beam and lower titanium panel
respectively. Both of these gages have exhibited progressive de-
creases in readings. (See Table 2.1.2-XV.) Physical examination of
the areas has revealed no structural damage so continued monitoring
is planned rather than gage replacement for the time being. It may
be noted that the readings have tended to stabilize.

2.1.2.7 Stress Analysis Related to Full Scale Testing

Stress analyses related to problems described below were accomp-
lished to support the Full Scale Test. Specific details of the prob-
lems along with related drawings are included in Section 2.2.1.

Rotation of Pivot Pins, Bushings, and Spacers

The pivot pins, bushings, and tapered spacers rotated out of
position during the first 160 flights. Stress analysis of
the tools and tool attachments necessary to return the parts
to their nominal original position was accomplished. In
addition, assistance was provided in sizing the various
restraining devices installed to prevent rotational move-
ments of the pins and bushings for subsequent testing. In
general, design loads for the retaining devices were based on

torques found necessary to restore the components to their

original positions. 37
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Bolt Failures, YF 932 Bulkhead, XF 84 Rib

Several shear failures of the .375 inch bolts which
attach the bulkhead to the rib occurred. The loading is
complex because of the multiplicity of parts being joined;
i.e. gussets, titanium panels, steel bulkheads segment, alumi-
num rib, and bulkhead cap kick load fitting. The design analy-
sis showed a positive margin of safety at ultimate load based
on consideration of probable inelastic load redistribution at
high static load levels. It appears that the failed fasteners
were carrying a higher percentage of the joint load during
fatigue cycling since little inelastic redistribution takes
place at fatigue load levels. As noted in Section 2.1.1.2,
the fasteners were increased to one-half and seven-sixteenth inch
diameter following one life of testing. (1280 flights)

Hi-lok Head Failures, YF 932 Bulkhead

At flight 1269, several broken/cracked Hi-lok heads in
the pattern attaching the aluminum bulkhead panel to the
XF 39 rib were noted. Analysis indicated that joint loads
were within the rated shear strength of the fasteners, but
prying arising from the single shear arrangement apparently
overloaded the heads resulting in cyclic failures. As noted
in Section 2.2.1, these fasteners were replaced with shear
bolts for increased head strength following one life of test-
ing.

Taper-10k Failure, YF 932 Bulkhead

At flight 802, a Taper-lok (C-84) in the lower outboard
corner of the YF 932 bulkhead titanium panel was found to
have failed in the threads. The predominant factor in the
failure is believed to be bolt prying caused by the single
shear arrangement. However, calculated margins of safety
for ultimate load are negative for the following reasons:

1. The drawing sign out analysis was based on a math
model which preceded the final computer run. The
earlier model gave loads less than those from the
final model.

2. The sign out analysis did not adequately consider
increased bolt loads resulting as the pattern changes
direction from horizontal to vertical.

3. The measured stresses based on the single pertinent
strain gage in the region (3005 SL) are higher than

those predicted by the final math model.
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Following 1280 flights (I life) the adjacent fastener
(C-86) was removed because of uncertainties arising from a
loose nut. The Taper-lok was intact, but some indications
of working in the hole were observed (galling or fretting).

Taper-lok Failure, YF 992 Bulkhead

At flight 1209, Taper-lok E-87 at the lower outboard
corner of the YF 992 bulkhead was found to be failed in the
threads. Bolt prying caused by the single shear joints appear
to have occurred. Further review of the area showed that for
the current math model loads, negative fastener shear margins
exist for static ultimate load. It was decided that several
rosette strain gages would be added in order to obtain addi-
tional stress distribution data. (See Fig. 2.1.2-6 for gage
locations.)

Bolt Failures, YF 992 Bulkhead

As early as flight 320, loose bolts were discovered in
the pattern attaching the titanium panel to the steel bulk-
head in the upper outboard corner region. Subsequently, as
discussed in Section 2.2.1, several fastener failures occurred
as well as repeated loosening. Undoubtedly, fastener prying
resulting from the single shear arrangement was the primary
cause of fastener failure, but review of the analysis revealed
negative margins for fastener shear at ultimate load using the
current math 4odel. The fastener loads used for design were
based on a model which did not reflect final panel stiffnesses
and hence the loads were underestimated. Strain gages were
added to obtain additional information as noted in Section
2.1.2.6. It was decided that the fastener pattern would be
changed at one life (1280 flights) to give increased strength
as discussed in Section 2.2.1. This change resulted in calcu-
lated negative margins of safety in net shear on the steel
bulkhead for static ultimate load based on strain gage results
and Math model data. However, fastener margins became positive.

When the fasteners were removed for rework, cracks were
found in several holes. The cracks were removed when the
holes were enlarged to accommodate the redesign or by special
hole diameter increases or countersinks as discussed in Section
2.2.1.
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YF 992 Access Door Attachment

Because of repeated loosening of the fasteners attach-
ing the primary access doors to the YF 992 bulkhead, longer
bolts compatible with the locking feature of the nutplates
became desirable. (Ref. Section 2.1.1.2.) Since the desired
bolts had lower shear strength than those on the original
design, analysis was conducted to assure that sufficant
strength was retained. The analysis was conservatively based
on the math model which does not reflect load reduction re-
sulting from the oversized holes specified on the drawing.

Simulated Fuselage Failures

Simulated fuselage failures have fallen into two broad
categories: (1) fastener failures, and (2) cracks in skins,
webs, and attach angles.

The fastener failures have occurred primarily because
spanwise loads transferred to the simulated fuselage from the
WCTS through the fastener patterns were not adequately predicted
by the relatively coarse grid math models used as a basis for
simulated fuselage analysis.

In most cases the cracks have occurred where bending of
relatively thin members has been produced by relative motion
between two stiff load paths connected by the thin members.

Thus far, the failures have occurred in easily repaired
areas or in areas where the secondary nature of the structure
has made immediate repair unnecessary.

2.1.2.8 Lower Test Fixture Deflection Effects Study

Predicted deflections and wing pivot loads presented in the
Full Scale Test Program Test Plan, FZS-219, Rev. B, are based on the
assumption that points on the upper test fixture at YF 550 and YF 1400
have zero vertical motion relative to the test floor. Measured de-
flections are of two types: 1) defleotion between the upper test fix-
ture and the lower test fixture, and 2) deflection between the lower
test fixture and the test floor. For meaningful comparisons between
predicted and test data, adjusted deflections relative to the assumed
baseline must be obtained from the measured data. It was deter-
mined that the largest single effect was nose up pitching of the
upper test fixture resulting from significant vertical deflection
of the forward end of the lower test fixture relative to the test
floor.
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Equations were developed to obtain first order corrected de-
flections for use in obtaining effects on pivot loads of sweep
actuator reaction arm angle variations caused by deflections. For
those conditions checked thus far, the effects were small.

2.1.3 Fatigue and Fracture Analysis

The updated loads stress data received on tape from the UGO
stress model runs was screened for elements which had stresses
exceeding the levels of Section 4.3.1 of FZS-219 Rev. B dated
30 April 1975. The locations with stresses exceeding the screening
levels compared favorably with those used to develop the fatigue and
fracture analysis results published in FZS-219. Based on these
levels and subsequent analyses using stresses from the math model,
strain gage results, and hand calculated stresses for the updated
loads, the six control points shown in FZS-219, Rev. B were retained.

Fatigue and fracture analyses for the six control points have
been substantially completed. The results are being reviewed.
Preliminary indications are that adequate fatigue life (one life
SF=4.0) and crack growth life (1280 flights) exist for each of the
control points.

Additional analysis will be accomplished where dictated by full
scale test results.

Final documentation of results of the fatigue and fracture ana-

lysis will be included in the next revision of FZS-219.

2.1.4 Information Transfer

During the reporting period, the Fifth Interim Report, AFFDL-
TR-76-8, was submitted for AFFDL review. Following minor revision
to reflect review comments, it was then resubmitted to AFFDL for
Air Force publication and distribution.

Supplement I to FZM-6148B, Material Property Data Test Report,
was submitted to AFFDL. This supplement incorporated credible option
data that was available through October 1975.

2.2 TESTING

Full scale testing and material testing activities during
this reporting period are described in this section.
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2.2.1 Full Scale Test

During this reporting period, the first life of fatigue test-
ing - 1280 flights - along with the associated data recording and
inspections was completed. Table 2.2.1-1 summarizes the signifi-
cant problems encountered in the WCTS and test structure. More
detailed discussion of these problems will be found below in 2.2.1.1,
presented essentially on a chronological basis. Strain gage results
are discussed in Section 2.1.2.6. Table 2.2.1-11 shows the regular
inspection intervals and types. Additional inspections in local
areas were made as required.

Several of the failed fasteners were examined in the Metallurgy
laboratory at General Dynamics/Fort Worth. The results are summar-
ized in Table 2.2.1-111. For all of the fasteners examined, fatigue
was the cause of failure.

Fastener hole identification drawings were prepared to provide
a common base for discussions. These drawings are included at the
end of this section as Figures 2.2.1-4 through 2.2.1-14.

Early in the first fatigue life, analysis of fastener problems
indicated certain negative margin design areas. At that time, a
joint AFFDL/General Dynamics test philosophy was adopted to protect
the schedule position of the program. This philosophy, or test
approach, was to defer incorporation of any required design changes
in the WCTS until the end of the first service life. This approach
reflected the feeling that most problem areas would be revealed in
the first service life and that test schedules should be maintained,
if possible, without downtime for incorporation of changes, so that
problem areas could be defined at the earliest possible time. Con-
sistent with this goal, a "replace and continue" approach (in the
case of fastener failures) was generally followed during the first
service life of testing.

2.2.1.1 First Service Life

Fatigue testing was initiated on 21 October 1975 utilizing the
Full Scale Test Set-Up shown in Figure 2.2.1-1. Except for test
system problems, which were expected for a complex system, testing
was essentially uneventful for the first one-eighth service life
(160 flights).

When the first 160 flights of the testing were completed, the
scheduled Category II visual inspection was accomplished. Numerous
fasteners were found to be loose in the YF 992 bulkhead access
panels and in the simulated fuselage structure, especially from
YF 992 to YF 1050. These fasteners were all retorqued.
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Table 2.2.1-11

SUMMARY OF INSPECTION TASKS BY CATEGORY
FATIGUE TEST PROGRAM

TYPE INSPECTION INSPECTION CATEGORY

I II III IV V

VISUAL x x X X X

MAGNETIC RUBBER x X x

PENETRANT X X

ULTRASONIC x x x

RADIOGRAPHIC x

MAGNETIC PARTICLE x

AUTO EDDY CURRENT x

INSPECTION @ DAILY 160 **320 TEST SPECIAL/
FLIGHTS NOS. FOR 480 640 START* INVESTIG.
EACH 1280-FLT 800 **960 1280 AS

_ 1120 REQ'D

*BASELINE INSPECTION @ TEST START

**THESE CATEGORY III INSPECTIONS ARE
REDUCED TO CATEGORY II FOR LIVES 2, 3,
AND 4.
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In addition to the loose fasteners, rotations of wing pivot
pins, bushings, and spacers were found to have occurred. The
estimated rotations and associated gaps are summarized in Table
2.2.1-IV. The pin rotations were terminated by contact of the shear
strut eye-bolts (Dwg. 603FTB023) with the clearance holes in the
dummy wings. Because of the shear strut misalignment caused by the
pivot pin rotations, it was decided that the pins would be rotated
back to their nominal position and this was accomplished on 3-4
December 1975. The pin preload collars were then reinstalled.
Pertinent data is summarized in Table 2.2.1-iv. No bushing or
spacer rotation occurred during the pin rotation operations.

After a review of the lug geometry changes that appeared to be
necessary to accommodate the bushing and spacer rotations, and of
the strain gage data taken during flights 1, 5, and 160, it was de-
cided that adverse stresses could result in the pivot lugs although
the magnitude could not be established accurately with the informa-
tion on hand. (Ref. Section 2.1.2.6.) Consequently, plans were
made to obtain additional strain gage data and to design and manu-
facture tools for rotating the lug bushings back to their correct
position and retainers to prevent bushing rotations in the future.
In addition, fittings were designed, built, and installed to pre-
vent appreciable relative motion between the dummy wing and shear
strut eyebolts so that pivot pin rotations are limited by the
dummy wing.

Prior to running flight "170", which was chosen as a repeat
of 160, measurements of the positions of the installed pins,
spacers, and bushings were made. The pertinent values are shown in
Table 2.2.1-IV. Flight "170" was then run and transducer data
was obtained. Finally, the positions of the pins, bushings, and
spacers were rechecked. The results are shown in Table 2.2.1-IV.
No significant strain differences between flights 160 and"170"were
observed. (Ref. Section 2.1.2.6) The test was "quiet" indicating
that retorquing of the loose bolts had reduced the noise level.
Some relative rotational motion between the dummy wing and WCTS
lugs about the pivot pin axis was measured on the left side wing
using a deflection transducer installed for flight "170".

A lower bushing rotating tool was designed and manufactured.
As noted in Table 2.2.1-IV, both lower bushings were successfully
returned to the nominal locations (December 16).

A repair team from GD/FW arrived at WPAFB on 5 January 1975
and accomplished the following tasks during the week of 5-10
January.
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o Installation of the wrenching mechanism required to
realign the upper bushings

o Installation of the upper bushing retention systems follow-
ing their rotation by the WPAFB Test Lab personnel

o Installation of the lower bushing retention systems

o Realignment of all of the tapered spacers between the
WCTS and wing lugs except for the upper left hand spacer
(accomplished later by WPAFB Test Lab personnel).

The condition of the pin systems following the upper bushing
rotations is documented in Table 2.2.1-IV, Also shown is the
condition of the system after application of the pivot pin pre-
load, prior to test resumption. Photographs of the bushing reten-
tion systems are presented in Figures 2.2.1-2 and 2.2.1-3.

Resumption of full scale fatigue testing, following the down
time required for restoration and retention of the pivot system, was
attempted 15 January. Due to a malfunction in one of the hydraulic
servo valves, testing was delayed. The valve was repaired and
fatigue testing was resumed 19 January. The first one-quarter
life (320 flights) was completed 29 January. Testing was then dis-
continued to conduct the first scheduled Category III inspection.

This first major inspection utilized visual, ultrasonic, and
magnetic rubber techniques, and necessitated the removal of four
panels for access to the interior of the WCTS and the aft simulated
fuselage. The inspection was conducted between 30 January and
5 February.

The visual inspection consisted of a thorough observation for
the presence of adverse conditions in all external and internal
areas of the WCTS, and the interface areas of the simulated fuse-
lage.. Primary items looked for were cracks, loose fasteners,
broken fasteners, and delamination of bonded panel edge members.

During the course of this visual inspection, the following
conditions were observed:

o 31 loose fasteners attaching the X7224061 panels to the
YF 992 bulkhead.
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FIGURE 2.2.1-2

RETENTION OF UPPER BUSHING TO PIVOT PIN

peq

FIGURE 2.2.1-3

RETENTION OF LOWER BUSHING TO WCTS LOWER LUG
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LH Hole Numbers RH Hole Numbers

E811 E841 E853 E802 E822 E850
E813 E845 E855 E804 E830 E852
E821 E847 E859 E806 E832 E854
E837 E849 E863 E810 E838 E856
E839 E851 E812 E840 E858

(See Sheets 1 and 2 of Figure 2.2.1-4 for Locations)

o 4 loose fasteners attaching the RH closure rib to the YF 992
bulkhead. Hole Numbers: E262, E264, E266, E268.

o 2 loose fasteners in the upper forward corner of the closure
rib assemblies. LH hole number: B75, RH hole number: B76

o 4 broken bolts attaching the lower skins of the forward
simulated fuselage to the outboard longerons

o Miscellaneous loose fasteners in the simulated fuselage

o Evidence of relative motion between the closure ribs and
the bulkheads. No evidence of fretting was observed.

o The pivot pins, bushings, and spacers had repositioned as
documented in Table 2.2.1-IV.

All loose fasteners were retorqued and the four broken fasteners in
the simulated fuselage were replaced with new bolts of the next larger
diameter. The minor repositioning of the pivot system and the
motion between the closure rib and the bulkheads were not considered
cause for alarm.

Ultrasonic inspection of 748 Taper-lok bolts and 28 straight
shank fasteners was conducted to determine if any failures had
occurred. Magnetic rubber inspection of 20 selected radii and 8
fastener holes in the lower plate was performed to determine if
fatigue cracks had been initiated. All NDI inspections produced
negative results.

Full scale fatigue testing was resumed 5 February with a three
shift operation commencing 9 February. Completion of Flight 480
was achieved 12 February with the test time reduced to 23 minutes
per flight, resulting in the best test rate to date of 53 flights
per day.
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Following completion of Flight Number 422 and during the routine
daily visual inspection of 10 February, an additional fastener head
failure was discovered in the right hand simulated fuselage. The
failed fastener was the most aft Hi-Lok attaching the upper skin of
the forward simulated fuselage (603FTBlOO-198) to the 603FTB301-63
splice angle as shown on Sheet 1 of 603FTB300. The splice angle
attaches the fuselage skin to the 603FTB115 outboard longeron.
Testing was resumed with the fastener still in place. After Flight
442 the Hi-lok was replaced with a shear bolt of the same diameter.
During the replacement it was discovered that the fastener had also
failed at the root thread.

During the down time following Flight 442, a failed bolt was
discovered in hole C756 (RH side) of the WCTS. (Ref. Figure 2.2.1-5)
The bolt is located in the upper outboard corner of the YF 932 bulk-
head (X7224083) and penetrates the steel bulkhead, XF 84 rib, corner
gusset, and the support fitting for the bulkhead cap. A shank fail-
ure occurred at the interface between the X7224083 panel and the
X7224090 bulkhead. Testing was resumed with the head end of the
bolt removed and the nut end in place. At the end of Flight 447, a
new C081-6 bolt was inserted and retained in place without adding a
nut. The nut end of the failed bolt was removed at this time. Test-
ing continued to the completion of Flight 480, at which time a nut
was installed on the C081-6 bolt.

During the Category II inspection, following Flight 480, several
bolts attaching the X7224061 panel to the YF 992 bulkhead were found
to be loose. Loctite retaining compound was applied to the threads
of these bolts and the bolts were retorqued. In addition, another
bolt attaching the X7224061 panel to the YF 992 bulkhead was dis-
covered to be broken. Failure of this bolt (hole E872) occurred at
the head. This bolt is located approximately in-line with the in-
board X722-4159 beam supporting the upper cover panel. (Ref. Figure
2.2.1-4, sheet 2) A temporary bolt (C081-6) was installed in this
hole and Flight 481 was run 12 February.

A buckle in the 603FTBlOO-283 doubler reinforcing the upper
skin of the LH forward simulated fuselage was first discovered
following Flight 427. During the Category II inspection, a crack
was found in the buckled doubler. No crack nor buckle, however,
occurred in the basic skin. Six (6) 1/4" diameter bolts were added
to attach the doubler to the skin in the area of the buckle.

Inspection of the bolts retaining the upper bushings to the
pivot pins was omitted during the Category II inspection following
Flight 480. Testing was discontinued after Flight 481 and an
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inspection of these bolts was made. The most aft three (3) bolts on
the LH side and the most aft bolt on the RH side were found broken
at the first full thread. A temporary fix was accomplished. The
failed bolts were reinserted in the holes and mechanically retained.
This temporary fix permitted fatigue testing to resume until a
repair kit from Fort Worth was assembled and delivered to WPAFB.

Failed bolts were discovered in Holes E860 and E864 following
Flight 562. These bolts are part of a pattern attaching the X722-
4061 bonded panel to the upper rail of the YF 992 bulkhead. (Ref.
Figure 2.2.1-4) Temporary fasteners (C081) were installed and test-
ing continued.

Following Flight 569, another failed bolt was discovered. This
fastener was located in Hole C755 attaching the XF 84 rib to the

YF 932 bulkhead on the left hand side. The failure was similar to
the failure in Hole C756, which is geometrically opposite C755 on
the right hand side. A temporary replacement fastener (C081) was
installed and testing continued.

The first one-half fatigue life (Flight 640) was completed
20 February at which time testing was discontinued to accomplish the
second scheduled Category III inspection. The inspection was started
23 February and was completed 25 February. No discrepancies were
observed by either ultrasonic inspection or magnetic rubber inspec-
tion. Visual inspection revealed the following:

" Failure of two Hi-loks on the left hand side attaching the
upper skin of the forward simulated fuselage to the splice
angle of the outboard longeron. This splice area is geo-
metrically opposite to the area where failure occurred on
the right hand side. All Hi-lok fasteners in this splice
area (four per side) were replaced with equivalent size
shear bolts of 300,000 psi heat treatment.

"o Evidence of interference between the nut of the MLG Trunnion
pin and the lower plate on the left hand side. Metal in-
dentation was limited to the nonstructural lower fairing
support flange - No visual damage occurred in the 10 Nickel
lower plate. The nut was ground off to provide adequate
clearance. No rework was required on the right hand side.

" Indications of cracks in the YF 932 bulkhead lower flange
and in the panel of the lower plate just inboard of the
XF 39 rib. NDI inspections, however, disproved the existence
of the suspected cracks.
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During the down time required to accomplish the Category III
inspection, several repair and maintenance items were performed. The
repair tasks included the following:

o Replaced the temporary bolts (C081) in Holes C755, C756,
E860, E864 and E872 with new original design C4550 bolts.

o Replaced the deteriorating form-in-place gaskets on the two
access covers of the YF 992 bulkhead.

o Removed the failed bolts attaching the left hand upper
bushing to the pivot pin and installed new bolts with gap
provided between their heads and the bushing.

NOTE: The one failed bolt on the right hand side
was not removed because of breakage of
removal devices and the possibility of
damage if further removal attempts were
made.

Preventive maintenance was performed to enhance the possibility
of completing one fatigue life with minimum down time and included
the following:

o Replaced fasteners in Holes E841-E864 and E867-E878 with
new bolts of original design, utilizing thread retaining
compound to preclude loosening previously experienced.

o Replaced original design titanium Hi-loks in Holes E865,
E866 and E2025-E2028 with 260,000 psi heat treat shear
bolts of the same diameter. These fasteners were also
installed with thread retaining compound.

o Replaced bolts in Holes C751 and C752 with new bolts of
original design.

o Replaced original design short threaded C081 bolts, attach-
ing the aft access covers, with longer threaded NAS 674
bolts to allow proper engagement with the locking feature
of the nutplates. Loosening of these fasteners had become
frequent during testing.

o Added three (3) bolts attaching the right hand doubler to
the upper skin of the forward simulated fuselage. These
fasteners were added to prevent doubler buckling as ex-
perienced on the left hand side.
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Three additional strain gages were installed on the YF 992
bulkhead panel during the inspection down time. They were added
in the area where bolt failures had been experienced to better
define the load distribution and magnitude. (See Section 2.1.2.6)

Test resumption, following the second Category III inspection,
was delayed to permit repair of a hydraulic cylinder in the wing
sweep actuator system. Repair was required because of severely
damaged piston rod threads found after removal of an inoperative
load cell. Repair consisted of installing a replacement piston
rod, which was created by modifying a longer rod from one of the
static test hydraulic cylinders. The modification was completed and
the actuator reinstalled 27 February. Additional delay was exper-
ienced due to discrepancies in a modified computer program. An
attempt was made to incorporate a haversine shaped load cycle in the
program to increase cyclic rate. Repeated dumps, however, necessi-
tated converting back to the original program. This conversion
was accomplished and testing resumed in Flight 641 on I March 1976.

Following Flight 783, it was observed that the head of a bolt
attaching the upper skin of the right hand forward simulated fuse-
lage to the outboard longeron (603FTBI15) was missing. This bolt
was the fourth fastener forward of the pattern changed from Hi-loks
to shear bolts during the previous Category III inspection. A new
bolt was installed during the Category II inspection following
Flight 800.

A failed Taper-lok in Hole C84 (Ref. Figure 2.1.2-6, sheet 1)
attaching the outboard YF 932 Bonded Panel (X7224083) to the
X7224090 Bulkhead was discovered following Flight 802. Failure
occurred in the first thread and was discovered because of the
noise associated with excessive air leakage. The panel had pulled
away from the bulkhead flange, allowing air to leak along the faying
surface. An MRI inspection of the hole was negative, indicating
no crack in the hole.

A team from General Dynamics arrived at WPAFB 8 March to rework
the hole and install a new Taper-lok. The original hole, as manu-
factured, was a first oversize hole. Hole rework required enlarging
the hole to the third oversize due to a slight misalignment between
the panel and the bulkhead. Hole inspection consisted of blueing
for a roundness check and a visual inspection for surface finish,
angularity, tool mark, etc. A rubber cast of the hole was made
following rework to provide a record of the hole condition. The
new Taper-lok was installed and testing was resumed at Flight 803 on
8 March.
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The second failure of the bolt in Hole C756 (Ref. Figure
2.1.2-5) was discovered at the end of Flight 876 on 10 March. A
new bolt was installed without a nut and testing continued. The
bolt was mechanically retained in place to eliminate down time in-
volved in gaining access to the interior of the WCTS for nut installa-
tion.

Visual indications of cracks in the right hand closure rib web
were discovered following Flight 885. Subsequent dye penetrant in-
spection, while the structure was under load, disproved the existence
of cracks.

Following flight 936, a failed C081 fastener was found in the
aft simulated fuselage. This fastener was the most forward fastener
in the lower fastener pattern through a doubler immediately above
the WCTS lower rail at the simulated fuselage center-line rib to
YF 992 bulkhead attachment. A new C081 fastener was installed
and testing was resumed.

On 12 March, Flight 960 was completed and testing was discon-
tinued to allow accomplishment of the third scheduled Category III
inspection.

The third scheduled Category III inspection was conducted
by personnel at WPAFB. General Dynamics did not participate in
this inspection. No abnormalities were detected by the nondestruc-
tive inspection techniques. Visual inspection, however, revealed
the following:

o Loose fasteners in the YF9 3 2 bulkhead at holes C293,
C294, C295, C296, C315, C317, C341 and C127 (Ref. figure
2.2.1-6, sheets I & 2) and hole C752 (Ref. figure 2.2.1-5).
These fasteners were properly retorqued with no other
action deemed necessary.

o Failed fastener in the forward simulated fuselage attach-
ing the lower skin to the outboard longeron. This fastener
was in the outboard row of fasteners and was just forward
of two fasteners that had failed at flight 320 and were
replaced by larger bolts. The fastener was replaced with
same size fastener.
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At flight 1036, cracks were found in both the left hand and
right hand angles (P/N X7224169-13 and -14) attaching the lower
fairing structure at XF8 4 and YF9 3 2 . Because of the secondary
nature of this structure, no repairs were deemed necessary. By
the end of 1280 flights, the cracks had terminated at rivet holes
in the angle attachment.

At the completion of flight 1209, the Taper-lok fastener in
hole E87 on the Y 992 bulkhead (Ref. figure 2.2.1-4, sheet 1) was
found to have failed in the first thread. Inasmuch as visual in-
spection revealed no significant hole damage, a new Taper-lok of
the same size was temporarily installed with head protrusion with-
in the required limits. This action was accomplished by Structural
Test personnel as an expedient to allow continued testing with the
plan that General Dynamics would install a new fastener at comple-
tion of one service life.

During flight 1269, broken Hi-lok heads were found in the
pattern attaching the outboard titanium panel (P/N X7224083) of
the YF9 3 2 bulkhead to the XF3 9 rib (Holes C424, C432, C436, C438,
C421, C425 and C429 (Ref. figure 2.2.1-9). Since the shanks were
intact as well as portions of the head, the decision was made to
continue testing until completion of the first life. At that time,
all accessible Hi-loks in the pattern will be changed to C4550
shear bolts in order to gain greater head strength to resist prying
induced by the single shear arrangement.

During inspection of the Hi-lok heads, a crack was discovered
in the left hand angle attaching the simulated fuselage weapons bay
skin to the YF932 bulkhead. The crack was in the flange attaching
to the bulkhead and passed through hole C441. The crack terminated,
however, before reaching the flange attaching the weapons bay skin.
Because the shear loads in the weapons bay skin are relatively low,
no repair was made.

The first service life of testing (1280 flights) was completed
on 30 March 1976.
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2.2.1.2 First Life Inspection and Change Incorporation

As discussed in paragraph 2.2.1.1, test down-time during the
first service life was minimized by deferring incorporation of
required changes until completion of the first life. A General
Dynamics Team then incorporated the planned changes, participated
in the Category IV inspection, and accomplished repairs revealed
necessary by the inspection.

The planned changes were those WCTS modifications necessary
to resolve design problems encountered in the first service life
of fatigue testing. The planned modifications, along with the
actual changes required to implement the modifications, were as
follows:

a) Increase fastener size at XF 8 4 rib to YF 932 bulkhead
attachment to provide positive margin at this joint.
The planned change involved increasing the size of
fastener holes as follows. (Ref. Figure 2.2.1-5 for
hole identification).

C755 and C756 - increase from 3/8 inch
to 1/2 inch
C751 and C752 - increase from 3/8 inch
to 7/16 inch

The planned rework, including appropriate inspection,
was accomplished and new fasteners were installed in
the reworked holes.

b) Replace Hi-lok fasteners in the X7224083 panel to XF3 9

rib attachment with same size shear fasteners to pro-
vide greater fastener head strength and preclude further
cracking of fastener heads.

The planned rework, including inspection of involved
holes, was accomplished and new C4550 shear bolts were
installed in the following holes (Ref. Figure 2.2.1-9).

C403 thru C442
C451 thru C456

c) Increase fastener size and add new fasteners in the
upper outboard area of the pattern attaching the
X7224061 panel to the YF9 9 2 bulkhead to provide posi-
tive fastener margin. The planned modification involv-
ed increasing the size of 22 holes on each side from
3/8 inch to 7/16 inch plus adding one new 7/16 inch
hole on each side to accommodate a new fastener.
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As part of the planned rework, a baseline Magnetic Rubber
Inspection (MRI) was accomplished on the holes to be re-
worked. This inspection revealed that several of the holes
contained cracks. The cracks were corner cracks with the
cracks visible on the inside of the hole and the inside edge
of the 10 nickel steel bulkhead. Following rework of all
holes to 7/16 inch diameter, cracks still were detected by
MRI in twelve of the holes.

The consensus was that the cracks probably were the result
of load redistribution when earlier bolt loosening and
failures in the pattern occurred. Since the cracks prob-
ably would not have occurred if the design changes to create
a positive margin had been incorporated at flight 320 (when
analysis of the loosening problem indicated a design change
was necessary), AFFDL and General Dynamics agreed that fur-
ther rework should be accomplished to remove the remaining
cracks. This additional rework consisted of countersinking
(450 X .03 inch) the inside surface of those holes contain-

ing cracks. If crack removal was not complete, the hole
diameter was then increased to 1/2 inch. As shown below,
it was necessary to increase the size of five holes in the
pattern to 1/2 inch to remove all crack indications (Ref.
Figure 2.2.1-4 for hole locations).

Original Plan Holes with Holes with Inc. to 1/2
Inc. from 3/8 Cracks After Cracks After to Remove
to 7/16 Inc. to 7/16 Countersink Cracks

44 holes (E839 E839
thru E878 and 840
E2025 thru E2028) 842 842 842
plus add 2 new 843
7/16 holes (E3001 846 846 846
and E3002) 847

850 850 850
851 851 851
852
856 856 856
860
863

d) Replacement of Taper-lok in hole E87 (Ref. Figure 2.2.1-4
for location). This replacement was not a planned WCTS
modification but was necessary ro insure a proper instal-
lation after the temporary replacement installation made
at time of failure (flight 1209).
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Inspection of the hole revealed slight elongation.
To eliminate the hole elongation and obtain proper
protrusion, it was necessary to rework the hole to
accommodate a .003 inch oversize Taper-lok. This
was accomplished and a C4456 Taper-lok installed.

Non destructive inspection methods revealed no abnormalties
during the planned Category IV inspection. Visual observations,
however, revealed the following conditions:

"o Broken bolt in the YF 9 3 2 bulkhead at the left hand XF84
rib (hole C755). This hole was increased in size from
3/8" to 1/2" as part of the above mentioned WCTS modifi-
cation.

"o Loose nut on the Taper-lok bolt in the YF932 bulkhead at
hole C86. Although ultrasonic inspection of this fastener
indicated no failure, a decision was made to remove the
Taper-lok and inspect the condition of the hole. The hole
was found to be slightly worked (out of round) and was
reworked to accommodate an oversize Taper-lok to eliminate
this condition.

"o A gap between the Taper-lok head and washer on the YF932
bulkhead at the right hand XF 3 9 rib (hole C116). A washer
was added under the nut and the Taper-lok torqued to seat
its head.

"o Indication of motion between the left hand lower bushing
retention strap and the pin collar in the forward area.
The attaching bolts in the forward end were removed and
inspected. No bolt failures were found and no further
action was taken.

"o Cracks in the web of the YF9 3 2 lower fairing attach struc-
ture (P/N X7224166) in area of the XF 9 9 beam. The cracks
extended inboard and outboard from the XF9 9 beam and occur-
red on both the left and right hand sides. In this area,
the forward simulated fuselage skin attaches to the hori-
zontal flange of the X7224166 support. The vertical web
of this support in turn, is restrained locally by the beam
at XF 9 9 . Because of the secondary nature of this structure,
the cracks were "stop drilled" with 1/4" holes rather than
repaired.
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2.2.2 Material Testing

With completion of the Credible Option Tests during this
reporting period, all material testing to be accomplished at
Fort Worth is now complete. Tests completed during the report-
ing period consisted of the following:

Crack growth tests - 18 specimens
Material property tests - 60 specimens
on 10 Nickel Steel EB
and GTA weldments

There are 16 notched fatigue specimens (FTJI0940-151) at
WPAFB to be tested to determine the effect of spectrum truncation
on the fatigue life of 10 Nickel steel.

Test results for all of the above tests will be incorporated

into the Material Property Data Test Report FZM 6148.

2.2..3 Component Testing

All component tests were completed prior to this reporting
period with the exception of three Credible Option Fastener
Evaluation Tests (603FTB059) which are being tested at WPAFB.
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T05 CJODE DAlEF'O RPI ___ HEAD SIDE NUT SIDE - SE

1/, SEE SWOa91- ____1WI 7.31-

X7 2 2 4 0 3 + - 9 F B / E X 232 1 50 0 5 s f lu9 B 0 5 0 2 'C 5 1 5 -0 5 T 2 .3 9 u- 9 1 6 , 0Z . 9 9 1 -9
+SPEEpe

-~SEEC Ui729I)S-2 81755/CIt.5-12 OIo
5

IPOA-04 /,H0004-I SSE~ 7203

'/8 ~SEE Oxzz303014 81755E/EY.g10
4 

8lYOE/p5W77 0O208995If SEE X1223993-14

4 -. 0 : F !/.240 9722S3305- 817-IIZ50/C2&A72lfll-I 1E29a-8HO6i

+1+ . OEESNOTEZ 
o IO

4 I I / ~~H 3/1 :17 111o~o- 7Y4cooo o.,,

377227403882-701 290i 07-11- X7299 oiS.00

-+ X7/24035-7 51265 1722350-I 1" fI2001 *
1
,oý

5
3gS ý Uos,-11 t722T3909-6 8,755/ D~

075240:"' OP L '. ,~S755X(o2oB BIOO/C2lEEH K'ZZ3,,I-8 X7223199-8 NONE I

I ' M 1.499e 07223991-8 8ais5/COE7B O,1R3912. X7117*- 9+ 5 NOSE

I N 36~I,?7ZE9 BIFHTEEUI9 .?221192-9 0535- Maiun NONE

.6 7? E75945-10 9,75/OT-IO 7-0 7251392,10 1122399-.`-I1,5 NONE
+O Io - -44I ____ ____ ________

- ---------.-- R -r NONE7277I 15/07.2 /0 37-l/03M -Z 07
I/ 7 , 72JIN287SOSE1 7Z30-Zi71941

PL + H N140 _____R9S____

I~ ~~~~~ t 2.7S' - e______ 722398-10 SI,5O*O,-Nl- NOSE 07294- ONE

L1.0

4IT Y7224035-9

.6O TOP ,I-.2 SOQRrP I .--0 -

-- I7 5 HOVNS-2 OPP

P 2,12 4 -I/- CONTAIN rFRACT'UREF CRITICAL DETAILS. RETAIN ORIaINAL DeT`AIL
IS~ ~~~ IS10 a 'M RIAL TRACEABILITY NLUMBERS IN ACCORDANCE WITH X7224119

'Ii 5ST Cf 1 .LEAN S URFACE OF NOTED PARTS A ND APPLT -9 moLOEV SHIM PER
#I 07es0/FPSI071 CLASS 11 TYPE 11 TO FILL VOID. SEE NOTE 10.

--P LOO1. 4 ALL MACHINE! SURFACED
AS - .. APPLY -7 SNEALANT' TO ALL rAY(NS SURPFACES AND SHANKS OF STAtCHT SHANKA.1 + PASTErNERS, METNHOO OFAE'PLCAT,0N PE-R )(722-19(.

BE TY L --. 8 V. ALL FASTENERS ECLIALLY EPA CEO BETWEEN ENO L0C~CITDFASrENIEOSOASrT1TES

7215 TYP 

AS SHOW N

EA1\17214033-7 ) I.DIMENSIO HSSTOLEPANCES PER U.SASE T'14.E

7TP 072I24033 -8 OPPFZ 0.00 NEP ES (EXCEPT AS SHOWN)

5516) -X7224033-9 1722417RE

Y09+ oY,90 E 
7
224033-i0 OPP SE 119.00 REP 24S 

STATUS

SEE SEPARATE 'ART'S

NEST SECT LTrF H .- '- . -,

.,. OLJTSDCLOSUPE

Z - 1 17 781X7224030 H-

3 ~I/Z II ~

FIGURE 2.2.1l-10

13 FASTENER HOLE IDENTIFICATION -CLOSURE RIB



1'8 7 6

REI

09

X7ZZ4011 REF

97ZZ4157 -7
X7ZZ4157 -8 OPP

SCALEC /1 R 'F PLAN-

A12415 REF 1- [ ITFO '72Z462215 REI4

URCAUR 14 2 D c
bP OFL 97Z2401

96913 ++

S '4- X72456RE

AA3

RO4J3E T3,A $+

so_ 8 . 7+

T'vI



£722445) REF [ 7224150 REF [1t

%7224151 -E

X7224V5 A8 OPP APPLIED To 58519 SURFACE ~ r~L 2  ETO

OF M722.4 151 (SEE NOET 4) SEC AI NLE I/I 
C ALE M

.25W0 POLE (16) 
15- 20

do755/C3OW2.4S4 (16) 
2

5.t20
6/7 15 /C 2 n s o (a e t) 

5

X72235391-6 01)
31.70rOR25 PER 61755/M0AA4A.6

5L94W 
S2 EPl__ _

AIN93 _165 PY

0294157) 
13- 

-ý 

t s PL 13_L

4 A.

E ,L I I ±

4I1
++

l+I+ 
+ 

1

+ 4.

AIL +
+ + 106151 

02--38
TYPI4 - 1J4_ 1-I W51C90-6(8

IIp 4- PL L TY L++ y a
+1 (FO EP14210

is 

++
7546 

35 go DSP

+ .955C25 ry qj 

I1 
M D 

+
+~~ I 1729I 38(IS)+ Z

+S 7 t : 4 E 0 P L [I 
S79, I 5 /C 0 2

f~~- APLL P

29.9 

+

+, 
+ 

+.

IN 4f + 
+

t 47VI , o

14?~~ it I 2 @ @%7i D I

A II

41.1. 

Ty1

.0 RF00 
p

A1.... ~ 170 LM S .5 (

x?22422.00
M21910OP- 2.39 -24.4 9.2 0 0

1722;59- 172415-1 
8.07

.1Z216- 7224 59-8 OPP12 X 2E11 2OP

7,-s VIEW A-A D

-7 _o OPP VIEW
RTTD 3'0 WALL HOLES 

TOSS 

VIEW~rr036J-3CSO/4 /
ALL DIM A PE TRUE 

PLLEHOLE S 'K ' IE

i737niwsm3 iL'J'72240I0 7
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32
CA 71 00WIS •6 S)V ,1)O 371WAS 1.5

(EC AOA.3."
' IA'Wb Z.• 'ECN D094

84 ZIW•,Rel(CA7 D FS'or(3NR5..D
SA S A A4. TO NOTE 9%T E(EC% A0435)

I ADED NOTE C(EC A0-77)
Ca I) NtV C RELOCATE F5TNR[,)AUDVD

CS F57TR CAL0OUT 0 RELOCATE

AS 3733 WAS 36 (ECN 81423)

F 4 11844 RE L.- A TEO F, 7N R ,• )3 3 G R IP

04ooT iRorN R COVLOET(4I 40040 .12 T W AS

IIKA IMNW

S C AL E N M -(NO 
T ES C O N T IN U ED 2O N E A 3 )

J4,00 REF 9. FASTENER CODE:

-200499 HOLE (1) 4- VIEW LOOKING FWD BASIC CODE HEAD SIOE
/ 1755,/.OL"3• 111RE LH SIDE IN) NEA92 SIDE

SCALE 1/10 
(- rA w ES.0OCA .N P

E•L~• -• I • , E • M $2000zc ali) UNDER H4EAD , C ~ r DE FLO AT O H.PI A

SMS 2O0Z-8 (tI) UWoER A,11T
020"I A L GRIP LENGTH DASH NO.

BAS-. HOLE FASTENE OT WASHER WAS ORQE PE

.... 9EA DIA 1,755 _T 81E55/M016
A 317037 . =5/4551-( C077O-6 NONE 07'23994-6 -6B

""9.5 NONE k•40550-16. c1-ib O =3122"2-1I X723994"6 -1641

+ I c .2485 NONE WC307.-0 CO9SO- X?722393•I-8 NONE -4A

+ D WoI NONE r1223g%-6- C017-16 X122359210 X7223599416 -16B

± E ?A NONE aSSA3O-- C077-6 1223399Z-6 X7223994' -6 8

+ £42 ; NONE ,sC4so.-8- C07-8 o 722399--8 ' 7&..399Aet -801

G 662471 lEONE 325EA5310-0 C071-0 X12ES9.92-b X1223994-10 -104B
:'54il NONE 243&0-41. C07?-12 /233212 27.-3994-12 -B28

12507 .39.9 pM/,Ci-8- C2950-8 NONE NONE -4A

K .746 NE 01755X300-e- CZXW-12 7U3991-IZ NONE -6A

. 1 A68 L .. 96 NONE X7223•6"- C077?-8 M223849Z-8 772Z3994-8 -8 0

+( _- M 7 NONE 404 223996-3- C077-9 52239W24 X72239494-9 -58

IS,.NON -4A N+ A24751 NONE X72Z3996-0- C7?-0o 923992-0I )7223"94-0 -.108

-- .749 NONE M722396-12- C077-12 072282-I2 47223954-. - 128e

+ R L017 M3•51224-8- C077-8 NONE X7223994-8 -85

+ ~.798I7,EIN0 290- NONE NONE -A
4- T 3770

0 .3749 NONE XTZ73980-12- C2950-e X722399Ire X7223389-1 -0A

,7346 NONE 8155N/Oo2-0 - CE95-I 027•3931-I 12 Z3989"-Z -6A"A

+ 7224150-1 4 Fj 1 .017 1755,C45514- C077-0 NONE 072033398- -88
jg .272 7Z2239-01-0- C077-10 NONE LýXMZ

3
S49% -10 -Olt ý395

+: Y 14371 NONE 1755itA5/567 COT/-7 X72239M-7 X7039.4-7 -7B

+ 8. SPOTFA0 E NOTED HOLES 1000 D04 X.062 R FAR SIDE WITH FULL CLEAN UP,
MAX UNDERCUT .015O, SURFACE ROUGHNESS V MAX.

7. FOR CONTOUR SEE MASTER DIMEN SIONS DATA PACKAG E
43999/ 560/0/.0/.

6. ALL FASTENERS TO BE INSTALLED NORMAL TO NEAR SURFACE.
10. -II SHOWN IN FLAT PATTERN. FORM TO SHAPE OF DULKWEAD AND 5. SURFACE ROU6NNE•oS OF ALL FASTENER HOLES.. SHALL NOT EXCEED Iy.

I- RI AT INSTALLATION. END RADIUS TO DE .12 Z.10 4. CLEAN NOTED FAYIN6 SURFACES AND APPLY -9 MOLDED SHIM PER
559I4. -9 MOLDED SHIM MAY BE REPLACED WITH 8175./PI03 PEEL SHIM TO 81755/ FPS"-1O7 CLASS fT, TYPE Jr.

FACILITATE ASSEMBLY IN NOTED LOCATIONS ONLY. THE PEEL SHIM 3.SEALIN6 MATERIALS AND METHODS OF APPLICATIONS PER 07224196.
OSI SHALL BE CUT TO SHAPE OF MATING SURFACE WITH THICKNESS 2.APPLY-7 GENERAL SEALANT TO ALL FAYING SURFACES AND TO SHANK OF ALL FASTENERS.

- SUFFICIENT TO FILL VOID WITHIN .00,5 1. DIMENSIONS AND TOLERANCES PER USASI YI4-.S
F 

29 9 2
0O 3. STRANSHT S1ANK FASTENER SUBSTITUTION IS PERMITTED IN ACCORDANCE NOTES (EXCEPT AS SHOWN)

;1T .030 @ 12. FINISH NOTED SPOTFACES AS FOLLOWS:

-A.CLEAN AND APPLY CHEMICAL FILM PER IL-C-SS41 o
EO SP 020 TY- RAPPLY ONE COAT MIL-P-23377 EPOUY-POLYAMIDE PRIMER PER MIL-F-18264-

5 L 11 Il SPFTFACE NOTED HOLES [375 D0A • 5.,IS R FAR SIDE WITH FULL CLEAN-UP , IO 0

).0 MAX UNDERCUT .015, SUPFACE ROUGHNESS lMAX
-- 220O0 c' O.SPOTFACE NOTED HOLES 1.500 DIA ,.125 R FAR S0DE WITH FUOC CLEAN -OL ,

MAX UNDERCUT .01•, SURFACE ROUGHNS5 IMAX

NOTES -CONTINUE'D

SEE SEPARATE PARTS LIST
040.00 REF______________

•5YMM REF NEAT SECTION LETTER: A-

" COVEP STLtIen U P P E R -

SEE PL Y, 932 TO Y,992

3 2

FIGURE 2.2.1-11, SHEET 1 OF 3
FASTENER HOLE IDENTIFICATION - UPPER COVER
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21

A C4 00S3~R8955 5)1.073 *AS I. 15

C All AIREfRE-n ýTND75
84 0IP.ELOCA7RO 5'NI88(5ADIED Al~rEs13AsA3 IU.IiI2I(',ADDEO F5KH CODES 111W

A UC A2 aO 8 29 (CECUA0435)A AA4 IS 11)02 N OTE I3 (E4 00 77)
*C5 1) REV 111100 E. FSTNR )2ADDED

LCS ESINA CAL..OIIT7~REWOCAIED

*S RE11RELOCArEOF.TNR(Z733561U

A7 CA7~8 AIA ONOTE IA ECN 50814D

MM 819- Im ARTICLE 98. Rm Al5417
i 3 IADDED NOT . *EIC% AN-)

IC 7 I1AOE 45 NOS( V P3788 CRPE WAlS

C 82 )AE /41 r CODE 18AIDDNT WN 4*
PoFSTI8R CALLOUT1N4ADE .32 TIP OR

(NOrES CONATINUIEDONE A3)
VJ44OREF9.FA5TEINER CODE:

C.OUR VIEW LOOKING FVWD BIASIC CODE I - bEIAT LOCATION
'IRIB REF LN S.IDE II(I REAR SIDE

SCALE I/I10 1 IFI FAR SIDE
R HEAD -* M ICD LOCATION OPTIONAL
pAfvrn L GRiPP LEIAT DASH NO.

BASIC H4OLE PJCCS NUTN RI"T/ WASHER WASHER -TORQUE PE.

C ODE DIA DIA FATNR117551 UNDER NO UINDER NUT1181755/14O16

A 37 .760 M/4553r- C077 -6 NONE 27225994-6 -66

B 40' NONE WEV4550-4- C077-IA P1003902-V. X72Z.994-16 -1lAB
C .507C .2485 NONE 3000.18l- C23950-8 07203991-d NONE - A Ac

D 99 NONE 0a3g035-*- C077-16 X823003990 X7203994-16 - 1AB

:371 NONE &nS5C53O-6- C077-A R030399Z- X7223994-4 -6 B

"F ' NONE fIISS/t4530-8- C007-8 X7003590-9 U72039A-8 -8R

,G I NONE 1874435-IN- 0071-1307X203352-10 11723S94-IO -1I8 1

H 'AM NONE C83 0 77- 2 mms7-12 X72 V31 322394-12 -10 B

J ,,:: .399 /0.5997-8- C295"- NONE INONE -4AA

K .57 NONE O17531 3000-1- C09.30-IZ 723.99I-iIC NONE -6AA

L 4 5 NONE 972239%8-S- COT7-d 0302399-8 872Z399-8-1 -8B

.561 NONE 112253996-3- CO077-9 X70399-9 11023994-9 -95

N .6275 NOE223968 077-18 E7ZZ3992-10 X7023994-AD -I X)

P 
2

H 7111811N 072096-r?.- 0077-lO 41223502-1 117023994- -12 BIz

R 99 IL1 l Il MU398I-e- 0077-8 NONE X72239.94-8 -a B

S .3 A79 4117546401S-0- 00950,88 NONE NN S

T 1374"t NONE 07223987-12- 02950-18 X722399I-O k32039119-e -6A

U .3746 NONE 3/8800*CZO12 0050-Ie 0tZD399I-I 07223598-12

C S4 1 .017 87354C4551- 0077-S NONE 072Z 03358 -8B

41 1 2 .272 117Z239AI1-- C077-I0 NONE I 7223334-10 -lO5 ><

@) Y' 3371 NONE I1755/0A570- cof-7 0722335-71000294-7, -78

8. SI3TFACE NOMTED HOLES 1000 0/A X1.062 R FAR SIDE WITH FULL CLEAN UP, B
14011UNDERCUT 015, SURFACE ROUGHNESS VT~ MAX.

7. TOR CON TOUR SEE MASTER DIMENSIONS DATA PACIRAI E
4 3999/ 56010I.OI/

6. ALL FASTENERS TO BE INSTALLED NORMAL TO NEAR SURFACE.
15. -11 SHOWN IN FLAT PATTERN. FORM TO SHAPE OF BULKHlEAD AND 5. SURFACE ROUGHNESS OF ALL FASTENER HOLES, SHALL NOT EXCEED 10,31

RIB A T INSTALLATION. BEND RADIUS TO BE .1 .10 T . CLEAN NOTED FAI'IN6 SURFACES AND APPLY' -9 MOLDED SHIM PER
14. -9JOCE SHIM MAY BE REPLACED WITA 817.55/1`163 FEEL SHIM TO 81755/ FPS-107/ CLASS ff. TY'PE Jr.

FCLTAEASSEMBLY INNOTED LOCATIONS ONLY. THE PEEL SHIM 3.SEALIN6 MATERIALS AND METHODS OF APPLICATIONS PER Y7224196.
SHALL BE COT TO SHAPE OF MATING, SUIRFACE WITN THICKINESS 2.APPLY-7 GENERAL SEALAN4T TO ALL FARING SURFACES AND TO SHANKC OF ALL FASTENERS.
SUFFrICIENT TO FILL VOID WITHIN .005 L.DIMENSIONS AND TOLERANCES PEP 0565I 14HI.S

3.STRAIGHT SAANX FHSTENER SUBSTITUTION. IS PERMITTED IN ACCORDANCE
WITH X17223974 NOTES (EXCEPT AS SH-OWN1

§fI2. FINISH NOTED SPOTFACES AS FOLLOWS:
L'A.CLEAN AND APPLY CHEMICAL FILM PER MIL-C-SSAIV AT

BUAPPLP ONE COAT MIL-P-Z3377 EPOXY-F,7LYAMIDE PRIMER PER NIL-F-I8240A4.
11, I P~rFACE NOTES HOLES [375 018 s125 R FAR SIDE WITH FULL CLEAN-UP,

,,MAX UNDERCUT 0.5I, SURFACE NOLASHNESS l, MAx IT
7SVA7TFACE NOTED HOLES 1.500 DIAX.12S R FAR SIDE WITH FULL CLEANI-UP,
MAE UNDERCUT .015, SURFACE ROUHNES5 IeMAX

NOTES -CONTINUJED

SEE SEPARATE PARTS LIST

NEXT SECTION LETTER: AGC = *.. - A

FIGURE~COV 2..111 HET O
FASTNERHOLEIDETIFIATIN - PPE UCOER

87;B



7- 276

C-1

UPPER 5URFACE

Tyl

so L2 2.O-t- y ESP

AT APPLED O AVSUR \L1 Lt

OF02O~ X72 &EoilO 1.7 NC6 2 .88 REF HRP/E N 'H NN

M24157REF 2D 1E

-~~~ APPIE TO EAFI
1U.FA 5 OF F 1.0024,3

RIF SE 20re 4 X4 722401 REP

0 x97224013 RE!F

-9 UPPLER COTOU 40IW 4EO3P 0

-07224015 REF 56TO Y- YC(2 I
SCALE V2O 9R4..2.5 E

REF5

A THESE FA

ATRAC Up X7200 122057RE
A NDA C U PE7U F A EV L E ) 4

OP 072X70240SCAREI/
ALL ROEFI iw O'p/E 0

8 .1 REF2



625 124

100 01252'18.56 -

X7024151 E X 461 RE 102- 7.5 ______________

SA EEDII EQ 52

-2 - _______ TA66EPED

4 E4 Se TEp G ~ (4

ire~Y 9917 RE. -- N. 50 f22i~ 6

AA

PH, . -.. I

1 12 27 6V 5e IXi .90.7 REFZ i2e 49R+

1~~~YF317 REP N-.oL I 250RF245 REF
.NN RE. IE +iW F.

5. .5 04 1 5 S C A LE5 I/O
2.00 ](1215 EFSAU. DIM TR

SEE MOTES ALIOMTU

~~~~E Yj. 0 O I 7224015 REF Xl?024i56 REF

67024156 REF

Oll REF RF

X792 613 REF

M7224159 REF

2284.00 .- 1.U 724 105

A so~.50

Ns

X722415 -9r

X72Z4156 REP
X 71 20 1 2 20E5 6 -I V 7 2 1 6 R P E -7 , 4 /9p'R

7X722415 REF

X72 2 4151 REREF419 E

15REF ~

RREF ti ANýpI

19 11 A2A41

115 0) A .9

E 125 p 3 19 6 W ~ .6 r I 4 2
30___ TVP

282DS

2740:- 2.65 3.-- -7 40---113830 E NT32 7 16.93 Z06 1A

WA28 SEE X7224001 FOP 
2E P

THESE FAST EIERS-53 -XZ47RE

VIEW Ds 5
SCALE 112

'EF/KED 7'~I~ ALL DIM TRUE

26 25 2'I'I24



24 23 22

18 .5 6 -7 4 5 - 6 . 71 9

it EQ SP 
61,458A .0

4 STA, EREO "" EQ $P , - -- YF93
2
.00 RIF

ISTA6ERED _ _ __ - .-i

A .65 T 1.-

,,- -
S4 9-•

.. A0 14 .3 4T Y N AM
A/ A A A All9 A~1A'

.52 
TR • RJ8 EF UPPEF

XT;V15VY l"' •4 - T•.1 ARF XE &R51EF if 514RACF7 O R IFj 14

j-5 It, -1 .9RF-I 
E OE 1

'lk -- IV "r" ..- "- -RIF I

F -- -- -- - ,, -4--- -U-- -4- 
T--- R IB A T LIP P E

VIEw Fc SURFACE OF RIB

5, --.24151 REF SEl. 112
ALL DIM TRUE

X17224159 REF

u X724I03 723.21 vK

".5.5

FG..0

(4) H-)O224M-7 IDENTIIB@

7224156-9 
VREF

1220416-10 op' 8136

SECTION E A22
SCALE I/2

TR t RIB AT UPPER

RE 7224l59 RIFEa IF17224,59 REF X722415/ REF SURFACE OX RIB

.AL+RE .0LT: 
.-

R5F.

IfI

IS B
0

D 1.EF RI , .90 SPEC AMS-5520

7.300 RE b N EZp1FEE 
ROTE 15

ND _ N H7 L 05a REF

N0 AN A 
440 AAAN

'0 17 A . A 1I IA II N A N~SS E

8 67 

$ A 

I

it: .'5 - 1

572A5 REF00RE

196 VP TVLl .0VIBW

4 293 2 . ý 0

FIGURE5 2RE1F1

FASTENER HOLE IDENTIFI,



22 21

SD REKV C RELOCATED FASTENER5
o JR RLOCATED FsTNR(7) REVISED
D FSTNR GRIP(6)ADDED SEE

NOTE CALLOUTS
-- ~~~ 1&.'N•IZNOrE'5 4914 WAS NOTE 4

143 j5 ""-) ADDED -II ADD DIM5 (3) ADDED
I2l' TR RIB CALLOUT

- Y93200 REF

. i34 T 1.05
*4ý 11 NA 31,

+ -11 SEE NOTE 15

A
1
RAEF OF7 RE"

TN T RIB AT UPPE T

T4 ERFACE OF Rio

C

12403-7 AN 12 A

3.00 RIB@

®/B

REF

TREN RIB AT VPPHRC
0224 15/ REP S'FACE or RIB 8

4/3.o5 -1MATL:.Oe5 .6RE IF1.9 SPEC AES -55?0
SEE NOTE IS

3.35 REF 0

----------... 4.O00

A, I If

YpSSB2.OO REF
1.3 /1E TO6P

SPL 82

"1503 A
5
S20

FIGURE 2.2.1-11) SHEET 2OF 3
FASTENER HOLE IDENTIFICATION - UPPER COVER
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1 38 37 .36
>4:
C-i YF992 REF A TPLIED O FAY ITW SURFACE

c~g992E~ /OF X7ZZ4159 (5EE MTOES 04//D 14)@J

C? 030 REFo• ,
D -

j X ?Z 2 4 15 9 "R E F

X7224103 REF

-9

SECTION J- 2 APPLIED TO FAYPI/ SURFACE @
17DTATED go,* OF ~7254159 (SEE AMOrES 4AVI 14)SCALE 

1/;• °'ZREF E 72T 24 15 J REF

0 ,70 REF- 
124-5 EF1Z4/3RF 

P
EC '6 

24R• 

5 
2F 3 RE 

.

V992 AT•D RE F X' 59 REF

A- •

IwtiRRE

-- _RE.FO RE

REF X "ZZ 4 1 0EF F •E-

IIIIJ

02210 RE 5E~rONV-VB23
ROTATED /80 r7224159 REF

SCALE //I

B X7224015 E -
SCALE V/I ~ 3RE

-..
50

-, 50

XF 8
4 

,0
0  

RE 
30 \Af03

07224159 PEr

A ~~SECTION NN

____38 
37 36



36 J35 34

-Y7Z24014 REF

M201 REF

APPLIPER TO FAYIH

AP~~lIEDl TO FFAl
SU2RF15E OF NT24

SEE NOTES A 4 L 72411 REF APPLIED TO FAYING

'22'40 SEFURFACES OF X7224157
-272403REF(SEE N'OTES 4 Ag

3 
14)

SECTION AA-AA c6 Y24 E

* 2 SCALE 1/?

.350

ON R-AH 5ECrioN P-PASE6 77224611 REF
ýLE VI 92 f SCALE 1/1 F,330 REF

3-9 PE REF111 91 R0B

H)8 7
C 125'

NI~~~ PI E 722 4

SECTION S 33
SCL A/3

?41,59 REF -07 _X224I30 REF SAEV

SECTION N D N222
SCALE V2

I ý3.Th3CSOO0,171' 72240IO M I
36 35 _aIl -m 34



33 4 32 31

G ALL 3 7JTE5 4 AND 14 KN

-x7224014 REF am741477271 WAS X7224
T6354)ADDE22-11 REP CAL,

625 TYP

27224013 REF

.65 .65

SECTION AB-A BA92

UPPER CONTOUR

XR V.2-9 APPLIED To FAYING
FAT VF 9I 1O - SURFPACES OF X7224157

(SEE NOTES 4. AND 14)

AT l'p 599.30

SECTION M ~A.
SCALE V2 X7224011 REF

ROTATED 32' CCLV

418

4 A; 14) X722240/3 E

)N AA-AA c6 02241574 REF.6

CALE VEX2/oi f-

'ATED 3Z'CV CR2INTT

SCALE 1/2

M724156 REF

APPLED o ISINOAPPLIED TO FAPN6 SURFACE

SUR1IEC 4.0722 I\' OF X7224151 (SEE NOTE 41

(72,4011 REF T7* 722401/ REF ` .4

2722401 -E -. -\- -- -~ -- - -- - -

X7224013 -R0EF

REF

X7?)1 -3 972: A D3

A33 2722 4Ot4-12 OPP

SURFACE OF X7224014
5FF NOTES 4 AND IA.

SECTION -B6C
-SCALE 1/2

5FIGURE 2.2.1-11., SHEET 3 OF 3
FASTENER HOLE IDENTIFICATION -UPPER



32
f, AL 3) WrE5 4 AND 14 WA5 NOTE 4.

) A 721l, WA5 XW24151

1j A35 )ADDED -11 REF CALLOIIT5

7r7 
D

X7274157 REF

Igo0 TRUE
CO1N5TANT

SAPPLIED TO FAYING
* ~SURFACES OF M72415

7

(SEE NOTES 4 AZ$1)

"41 YF 0392.30 c

SECTION Z -Z A&
SCALE V2 X7Z24011 PEI'

ROTATED 32' CCW

X22224013 

-1F

07224014 kfk 6

SECTION T-TA33 7;
SCALE I/?

X7224166 REF

(~j)-.APPL~ED To rAVIN6 SURFACE cslj
APPELDE TO FAVIA46 or 4X ol415 I (SEE MOTE 4)
S URFACE aX4'0022O

0224011 REF '. III 45a
REF B

----------

.75
REF

J
7Z2240A4-7 XF8

4
.00

832 - 7224014 -11
X7224014-1? OPP

-9
A PPLIED TO FAYING ý-9-%224013 REF

SURFACE or X7224014

SECT(ON J-J 66,C SEE NOTES 4 AN&W A
SCALE 1/2

J J8 -xT224010 H

t32 31

FIGURE 2.2.1-11, SHEET 3 OF 3

FASTENER HOLE IDENTIFICATION -UPPER COVER

91



TRACE,,YF,94
c/I ATILU61

4-

rL)

F ~ RWEF

6275HOES
X7223996-AO-49 (2) HD FS

&'8/75 /-B24  102 M257() EP TRACE (PIVOT LUG AT Y,~944,15 REP
VIEW -B.. 72253932-10(2) UNDER NOT

LOOKW6N NOThHL TO PIVOT LU6 TORQUE PER 81755/M 016-10
SEE NOTE Z K722400 REF

-9

dCLOSURE RiB P.

1.501.30CLOSURE RIB REP

-- 7
APPLIED TO FAY 146 X722.4,
SURFACE OF X72-240"6 I2240 REF

C SEE NOTE 4 M40

X7224030 REFP2 E

RIB/8- SECTION -c
YF 9"1 D9 DC

-0. viEw A-ACJ

X7224006-7
27224006 -S OPPEr/05

.29 :52 14OLE (4) ký/

X7296-8 -13 t4) HD FS

X7223992 -8 (4) UNDER HD0
X7223994 -8 (4) UNDER NUT
TORQE PR 077-8 .9) -9
SEE NOE PER87/106R

A3 0.0090 REP

X72'-399e12-I-39(2I 40N- LHS SD
81765/0~69 -10 t2).3

17INSALP51-272e2)931 -7 APPLIED TO FAYIN6 SURFACE
IN5TLL PP X72393-10'.Z5337SEE NOTE 3

SRIB REP

___ 43 2 _

FASTENER HU



4i 2 1

A 1D MADDED NOT• S (ECN A0476)
B 82 ')ADDED NOTE 6 (2) ADDEO

al SEE NOT• & W" END OF NOTE 4
(ECN 81481 ~ O

D

OT LO6 AT Y,944.15 REF

-X7224010 REF

•CL05URE RIB REF

/ICL05UPE BIB RE8

0722406 906X7224030 REF

Er944.15 REF

.3/ 6] I?296- 1 • DF

4P/L! ~ z~• - .... E• 099'

X7224030 REF

SECTION D-DE

D

010300

z' '0

5000H IOLE (4) ly

X7223936-8 -13 (4) HD FPS
X712755/C077- " '4)

0239-8 (41 UOER/1
97223934 -a (S) ISNDER NTITT
TORQ UE PER 81755/MO16-SB8
SEE NOTE 2

X7224070 I.,

@ A. -9 MjOLDED SH/IM MAY BE REPLACED I1711 Pt03 PEEL SHIM TO FACILITATE
____ASSEMBLY.' THE PEEL SHIM SH4ALL RE CUT TO SHAPE OF MATING SURFACE

w ITH THICKNIESS SUFFICIENT 7O FILL. VOID P/IT//IN .005.
5. STRAIGHT SHANK FASTEWER SUBSTITUTION 15 PERMITTED IN

ACCOIDANCE WITH X7223974.
4..CLEAN FAYING SURFACE OF X7224006 AND APPLY -9 MOLDED

SHIM PER 01755/FPS-1071 CLASS M2, TYPE Jr. SEE NOTE 6
3. SEALING MATERIALS ANA METHOADS OF APPLICATION PER 97224196.

A3 2. INSTALL NOTED FASTENERS WITH -7 GENERAL SEALANT.
2F LINDO REF I. DIMENSIONS AND TOLERANCES PEP USASI Y14.S.

, NOTES (EXCEPT AS SHOWNJ)

-7 APPLIED TO FAYING SURFACE

SEE NOTE 3

SEE SEPARATE PARTS LIST

YF9NA.I REF N/EXT SECTION LETIER:E A
CRIB AEP

t.25 PIVOT LUG - Y,944.1f,
SEE D PL ra~ WIN6 CAPPSTI-PROU6H

FIGURE 2.2.1-12

FASTENER HOLE IDENTIFICATION -PIVOT LUG RIB

93



8 76

7 B.2 TRACE XF12?.75O
E 1.803 B

X, 2z.750
VP 9I7.00 •E5*
4 14.748 1.75 (FOR -03)

.75 (FOR -13) THESE FASTENEIA A 3 FR-1 TAHN X72

(FOR-13) +

3 T 14.650 ..005

2.72

C 5.19 7223903 -7(2)J)
4.50 :414

,:.75 7(7 PLACES)

-15 APPLIED TO
FAVIA06 5LW.FACE

SEE ADOCJS 2e 4

.7 7224109-73

-8 OPP0

'7224109-73 REF
X7224,09-75 REF

X7223-904 -9 X722'
X7223904 -10 OPP X7221'

'1676 74: 0.2Z 14.26 17.46 24.76 27.
43 4PL 4 PL 4 Pl 4 PL4P

S-,o2 0 ,

•:)44 S1E 17T FFL ýj* +F ýý14:;,•

)1~A, AFL6

a64 ur- 
--- -----

-4.883 +, £~ - ± -- ~ ~ 1

SPOTFACE 1.938 DIA ..125 Q &3406 Il a
8OT/I SIDES MYTN FULL CLEANILP'A /2ECI 1
SUPFACE 5 9OU6HN FU ..5S ---

798 PLACES . ---- Z

Ak F_ A8 F CF OFI2S'
4, 4,I AF 44 

I8! 4.7,'.F- 0

PT A REF -
I. __

4 6 7223904 -7
X49 ±7223904 -8 OPP

-1 1NSTL SHOWN UP

5XZZ4109-77 ___ '-Z INSTL OPP L

REMOVE LAMINATIONlS TO THICKNESS VIEW LOOKIN6 FWD
REQUIIRED TO FILL VOID LH SIDE

ALL HOLES T7/IS WEV,

PR8PI.ED 7C



5 4 3

-X72390I PEP
-S(2)

REMOVE LAMINATIONS TO THII.KIJE5S
RFOD TO FILL VOID

,,-X7223904 REF

THESE FASTENERS e/LOCATIONS ARE TIP FOR I-REP
ATTACHIING X7223904-7f•8 -PpL

17.05

2 P.

TRACEABILI1Y AO. SECTION (i
1

... c 
pt

LOCATION REF 4 E4Q 5I

SEE NOT. . 2 Pl

PLACE ASSV NO. UERE -" •. L

REMOVE LAMINATIONS TO TIICINESS Et "-. '.

REQUIRES TO FILL VOID .

B83

- - ~~ '-_ __ _ __ _ .._ __ _ __ - -.. .

S/.

PAY/NO SI'ACC3 REMOVE LAMINATIONS TO TAICEANESS REMOVE LAMINATIONS B 5I

SEE NOTES 2g4 RELDITO FL O I REOD TO FILL VOID 
R V 

I T

REODTO ILL OIDALL IIOLES Ti/IS VlE-P/PREFIXED 'C'
M-X2 4109 -73

-8 OPP ()

4.500 !_&• DIA

07223001-9 2 HOLES IN LINE X722j

0,OPP x 223301 -10 OPP

0Op721 REP

44 24.76 79 35,4f 3792- 4a63-

I3 SP - P P SP A o(FOR -9)
______ 3750

F F _. Fk ". I aý g . 1 83 E

~-+ 5.0F7 -

-- 9NTL I.IB

L L
I8 - IOJ5 I' I -a.-3-24 .00_§A_- - ------- ------ _ _ j'ISf 8.

+IIt9 xt 12 20 75. S996

I --- j SCARF 451X.60

26 R-7 1)125 
972239,

4-7 -7 2.00 240 (FOR -9)
4-8 OPP VP(FOR 1/).1L 

.2*'X I

-IINTLSOWXU 722330-I Op
4

,
0 0 0  

'.20"~ I-1 NST SHOWN2 I4OLES IN LINE-I INSTL OPP 27239310 9OPP

IWLOOKIN6 FWD SECTION A7 A D7
OLES 71//, VUFV. W__ ~
EP/S'ED r-65!1-300mIF I"X7223950 I

6 ý54



86 0324060 PICTURE AND ADDED
ALLOYI C I2

8, C6 2 1

C EIADDED X/II•409-73(2)ADDED
c5 0D24I9"750)1ADDED X741099 Wt7
A7 -N-A 8035T

c' TD NOTE 9 EdCt A(-472
d IEGS 5F AS 2 EQ SF12 I~C EDE 'WAS E ()1AD)ED F COD

IDNTE 01(dtAl590)

"DIE

03
PL

13.70
1 PIL

3 WSP 2 PL
2 PL 25.05

-.. 2 PL PL5
QN L 32.52

-'A-2 2PL

R a• 
@9. STRAIGHT SHANK FASTENER SUBSTITUTION IS PERMITTED IN ACCORD,

f WITH .X7223974-SEE8. MARK ASSY PER X7224198 CLASS 2A.

V& - B'51.S)OBFACE ROLIOHNES OF NOTED HOLES SHALL NOT EXCEED ~I
ALL OL~ riIS VEI'/ .AND TITANIUIM AND'e IN ALLIJI HUM.

PRE Fit ED '6. FASTENEP CODE:

BASIC CODE-1 j-HEAD LOCATION
- (N) HEAR SIDE

4.36o DIA 
T (F) FAR SIDE

2 HOLES IN LINE ,GRIP LENGTH DASH T4
7iC0OLE FASTELER LENGT'r j"H R A R ATSOUE PER

CODE SIA AIERR5 AND UND N I'OM " Re

A 6.3o X72Z3935-14 C30O-14 X7?23998 X0E2399?-IA -1AD

-5, m IM39395-9 C-W -9 i7223988-90 X72330-5 -3D SE

CHAM A5'X.JE5 c1 X7ZZ3,93-6 C077-8 X722392-d 072Z3994-- -883

D j 70 72Z353'-S C677- 11 223,3924X223334 -i/ -
23E' 377 73C 29W0 2 X72233~-3 AN96OMPPW -6 A
12 3770 2-,3012 2C950 12 7223399 C AAWNPD6SEL -6AA

1.803 PIEF 77223902 -9 (2)FrrS

%-7 REF
5.-?-9 CONTAIN FRACTURE CRITICAL DETAIL PARTS. RETAIN ORIGINI

M TERIAL TRACEABILITY NUMBERS IN ACCORDANCE WITH X7224193.

4H SEALING MATERIALS AND METHODS OF APPLICATION PER X7224

3. INSTALL ALL FASTENERS WITH -IS GENERAL SEALANT.
2. APPLY -IS GENERAL SEALANT TO ALL FAYIN6 SURFACES.

I.DI1EW¶ISIONS AND TOLERANCES PER? OSASI Y14.5.

NOTES (EXCEPT AS SHOWN)

63

SEE SEPARATE PARTS LI

X -7 
NEXT SECTION LETTER: D. - - - . l

0 POLES IN LINE 
WING SSE

SECTION A-•Y 7 
SEE PL ACTUAT(

SCALE I/I - ,

3 2

3 FIGURE 2.2.1-13
FASTENER HOLE IDENTIFICATION - WING SWEEP A(



2 1

a33 6piP WAS ID I REVISED
WA2S40A0 PJTUREAND ADDED

FALLOUT (ECH A 112)
A C6 9Il GRIP WAS 2I (ECN A04M",

C 01 EADDD X7Zf4109"73(Z)ADDED
C5 ,4109-S-i ADDED XIZZ4iOg9h.
A7 (EC( 80953

0 IADDED NOTE 9 ECR A0472
SC3 I4EQP WAS 2 EQ SP(Z) F:

CA CODE. WAS 9(3) ADDED F CODE
Io NOTE ( CECNAIN9O) v

D/

@)9. STRAIGlT SHANK FASTENER SUBSTITUTION IS PERMITTED IN ACCORDANCE

WITH X7223974.
8. MARK ASSY PER X7224198 CLASS 2A.
7.SURFACE QDLGHNESS OF NOTED NOLES SHALL NOr ECEED 3' IN STEEL

AND TITANIUM ANDI' IN ALUMINUM.

6. FASTENER CODE:

BASIC CODE-- r HEAD LOCATION
j I - N) NEAR SIDE

IF) FAR SIDE

L T-GRIP LENGTH DASI NO

"'LSC HGLE FASTENER jNT•/ I ASH TN UT E PER "Da SURF >

E5122395-14 1006-1472390-1 737-I -D /

B .50 172233995-9 C30. -9 X72239B8-9 XTZZ337-5 -3D SEE NOTE 7

C 0, 1X72Z3996-8 C077-8 Em239SZ-d %7223994-8 -OR

D X 17?Z3399-6 C077-6 X772399X2-•6 72.I354"- -6 B

7T50 •57551/CZI .C2950-12 X722393J-I1 AN 9OFP6.I -6 A" .373o

( 3J F 7 FZ-ID C950I2j• 132•9FIC AIMOPD61L -6A e

S.-7e-a CONJTAIH FRACTURE CRITICAL DETAIL PARTS. RETAIN ORIGINAL
MATERIAL TRACEABILITY NUMBERS IN ACCORDANCE WITH X722419-.

4: SEALING MATERIALS AND METHODS OF APPLICATION PER X7224196.
3. INSTALL ALL FASTEHERS WITH -15 GENERAL SEALANT.

2. APPLY -IS GENERAL SEALANT TO ALL FAVIN6 SURFACES.
LDIMENISIONS AND TOLERANCES PER USASI YI4.5.

NOTES (EXCEPT AS SHOWN)

SEE SEPARATE PARTS LIST

NEXT SECTION LETTER: D - "- ~ -

- . . -I SUPPORT INSTL-
WINIS SWEEP

SEE PL - . ACTUJATO P

~§ ~. -, NONE:. - 069 X 235 H

2 "

FIGURE 2.2.1-13
kSTENER HOLE IDENTIFICATION - WING SWEEP ACTUATOR
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CZ46 REF400 1.28 L,50

BB -

F7 p /-J

AA~

SEC~~iON WF C2

8P 776



6 5 4 -

X }722 3950 -1I
A7223950-2 OPP

-- X722-4010 -

[- E I _-_D I-

fI

B --- -- -- - i-- - - - ---- •L-] .. .

4005 RE-

Pp'A3P

X7 2 3 3 IE

i Ii
II

, I I1
Ii III I

I .1II

, Ii
, I' ii

I. II

II

PLAN VIEW
LH SIDE

F'WD

OUTBD -

I I c -3 1 7 2-



A REVISED SNT .5.

C S REVISED SHT 6

" I'80ll"D SEE 10".1T 4. (Ell

T NOSED SHT

(NOTES CONTINUED ZONEA,21)

P7-D X724080 PEP .9. FASTENEOR CODE'

SMM BASIC CODE i -HEAD LOCATION

O.O0" RF • F) PAR SIDE
NO ECODE E LOCATION OPTIONAL

GP P LiT A1 O
- ---- Y93.oo0 BA 33  L-GPIP LENGTH DASH NO.

SBAI COPE oA FASTENER N A5HoT I WASHEP- - - - - - - - - - - L " . • • 1 , A SH-EP l " " " , • , ' ' '1

,, • . . . . .ODE 18ch • " ' l• -•IN TX
E E7 03 755/ LINER AEAD LINDEP NUT

SPEC X72 9906I 9-A 8055/PSII-IO M210964-6 IN

"SEE. 72239,9-7- C389-7 17 PII (7223W6-7 I

I I' PC -___ __

RCSEA ILC P7UE399-8- CA9-S 81755/P51•-A X7237386-B IN

D iS I SC17223990-O- C39•.7•4155#5-0223986-10 IN!I SPEC
II I J E SEE X72239,99-I2- CNOT P- 8055IIP51-S4 X723598-OL IO N!

i!F SEE X7223999- -P C3&9-14 17F05ILM-2 17123386-4 IN:

I Ji70 BG A T T6-6- C077-A -'7?23'' X723994-6A 175

II • N 7OT E-ED ,••

I II -7- -CO ?-? L2N3TE J-7 X7&A3994-7 617

JI JI 5 X722 39% -8 - CA077-B 023T99D-B P7223994-8 IC

164'1729966__07-1 M392 ) W3541081

6--74 1, .P7L EN 55A0-1N CEL7-IO ALL03900-N0 SUR23"-A81E?

. 4N N T3377 OLE AN 3 9- 7 3 -2A NONE Y I 1

I' I, X717 2 996-9- P 72 13 994 -9 817

Ai-.315 , 07331/,oZo--o91 11,13991-10 ROSE I?7

Ii'I-I CONTAINS FRACTURE CRITICAL DETAILS. RETAIN ORIGINAl
I I TRACEABILITf NUMBERS IN ACCORDANCE SHAH X7224150

lii7. MARK A5SY AID PEP X7224I98 CLAS5 2O.A
6I PROTECTIVE FINISHP NTED SPOTFOCES AS FOLLOWS:I

NEXT S111A. CLEAN AND APP L CAHEICAL FILM PEN MI-C-,
I II' .APPLY TWO COAYTS MIL-_P-2Z31377 EPOXY -POLEOMISI

II
I2I I I 15. SURFACE 2.2.114NE O L STRAIGT iHN OASE

F S NCLEAN NOTED NIS SURFACES AND APPLY -S MOill II B1755/ FPS -071 CLASS .11, TYPE fl. SEE NOTE I)
aS SEALING MATERIALS AND MIETHODS OF APPLICATION f

II 0 APPLY -7GENLPAL SEALANT TO ALL FAYING SURFACES

------------------------ .-------- [.DIMENSIONS AND TOLEPANCES PEP USASI Y14.5.

L ----- --- --- --- -- V,992.00 REF NorES (EXCEPT' O$ SHOWA/N

REV 5TATOI,
S5 H R0

0704(1 REP I E
2 D
3 -CAZS4 -

P7224060 REF r~

X72253pO REP AA23 SEE SEPARATE

NEXT SECTION LETTERI AM c=

7SEE PL, ~ ~ I

- M6"N7SEE W71E4 6

FIGURE 2.2.1-14, SHEET 1 OF
FASTENER HOLE IDENTIFICATION - WCT



21

A REVISED SNT 2 lOCRA0 4075)
B REVISEDb SlIT 5 (ECI BlE427)
c I REVI SE SHT 6(ECN A 1568)
D B?80 )ADDED SEE I WTE 11 TO END OF

NOTrE . (EN 61.480)
E REVISED 5117 5 (ECU A1601) .'

D

(NOT ES CONT-INUED ZONE A2l)
.9 FASTENEP CODE:

BASIC CODE I
7 

-HEAD LOCATION
I4 (N NEAR SIDE

(Fl FAR SIDE
11 WOICDE 71OCATION OPTIONAL

ýA33GRIP LENGSTH- DASH NO.

BASC ___E________NUT WASER IAIER UTORU PE INSTL
A9CODE DIA FATN r/A55S/ UNE EA S INVER EUT SPEC

A E 7 20395546- C3894N 8075/P511-I0 V223986,6 INSTL SPEC 225Z995-4

SPEC I__

CCB %SEF X72239,99-7- C389-7 975VP511-13 97223966-7 INSTL SPEC 17Z23993-70

C SE E~oC (7223999-I?- C389-8 9I755/P31I2A6 O1203986-12 INSTI SPEC 02023993-82

D SEE X7223999 -10- C389-10 175512 2296I ISLSE 70951
SPEC &51~i2 723-0iSLSE 72931

G :3,714' E7223996-9- CO77-6 (702399?-6 X7223994 -6 0075/M016A B NONE

-"" X7223996-7- CO77-? (7007990-7 X7&35994- 7 &755/MOIN-78 NONE

4996 39-A 07- 7223992-0 (703994-8 81755/IM016-88 NONE

6I 4 MZ3296-O OT- 70992-10(X7Z39.94-10 81755IMN-AOB BON E

*4SN -8-542~9 CO77-8 (72?5990-8 X7223994-8 817551/OSO-88 NONE

M 2 8174,t4055E70-4-1 COOT-10IX 7223992-10 (2225994-10 1755/1401-18 NONE

N _ 817551(020 -6- CO95A-A (72233991-8 NONE 81755/,'k72-A NOSNE

17" 817S517/02-I- C2950-02 X71?393i-12 NONE 61755/AEAW-6AA NONE
R :"50 X7223996-9- C077-9 .(7005992-9 X7253994-9 8173/2-4AA

O 1 8i755/0020 -40 C2930-I 0Y222393 I-I NON01E 8175D/IM01-58FNONE

8. -I CONTAINS FRACTURE CRITICAL. DETAILS. RETAIN ORIGINAL DETAIL PA(TLI N..
,TEACEABI1LIT( NUMBERS IN ACCORDANCE WITH (7224139. >

7Z MARK( A5SV NO. PER X722.4198 CLAS5 0 AL
6 PROTECTIVE FINISHJ NOTED SPOTFACES AS FOLLOWS!

A. CLEAN AND APPLY CIIEMICAL FILM PER MIL-C- 5541
B. APPLY TWO COATS MIL-P-233777 EPO(Y-POEY(MIDE PAIMRE PEA PAIL-F-lOOM.- B

S. SURFACE ROUGHNESS OF ALL STRAIGAT SHANK FASTENER HOLES SHALL
NOT EXCEED *7/5

4,CLEA N NOTED P30140 SURFACES AND APPLY -9 MOLDED SHIM PEP
81755/ FPS -1071 CLASS ]I, C('PE 1E. SEE NOTE it

a5 SEALING MATERIALS AND METHODS OF APPLICATION PER 17224196.
2.APPLY -7 SENCEAL SEALANT TO ALL FAYING SURFACES AND TO SHAUNA OF ALL
STRAIGHT SW-ANK FASTENERS.

[DIMENSIONS AND TOLERANCES PER USASI YI14.5

OEF NOTES (EACEPT AS SHOWNJI

5E TATS

I E
2 D

4 -

NEXT SECTIOQ LETTER: AMA SE EAAEPRSLS

(017 - . -
SUPPORT ASSY,

I t A-l -0401
..... WING PIVOT-

7SEE PL Y,9327 To F,592

- - -0- ~ 07871 Y722 400 1
2 ~~SEE NOTE 6

FIGURE 2.2.1-14, SHEET 1 OF 6
FASTENER HOLE IDENTIFICATION -WCTS ASSEMBLY
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28 27 4.26

CC4

D

APPLR F )MdAPPLIED TO FAVO&

SURFA E O ) 
57247 WlS ACE OF 472 4114

(SEE OE4. SECTION k- K\ cab (USEE NOTE )2

X4224080 REF 1 !12 i

X7224110 -1 ""-7224060 11EF

C SECT

X7224114 REF

KLD,5

9, 0.007 REF

A

SECTION C -CAl
"£OTA-riD 90-2TELOAWS

____28 27 26



26 1 5 24

-7 )sfE AdOTF 2) X97214 -4d

E,.dOO REF

?SIED97224-114--I
PLEDT FAYiW.

SEACE OF X7224114.

EENT 7224W0 RSEF SECTION L L 82

.65 AC 
V4,20 REF

'I I 43 ff,

0 RzE ,mWR

57574067_ OýPP

SCINAC-ACczs SECTION AB -AB 6 8212215-

F\ G \0

AB,.,

OEM REF UFAS5

X210REF L F, X7222391-7 X, 7223930-6 OPP

VIEV

ALL HOLE'
PREF1

I=3657-mc-3001ýI"D X722400 1 24126 2



I23 4 22 121

A AEZ I)AODED NOTE 10
D IVIADDED NOTE 11

V22406 REP 7224067 REP

I--- -- - - - - - -

1?22*OAE-6 OPP6

1, P 43.8 72WAa

172II O SECTION V4 .8 3

ABý2I I

H_7003920-11P

070Ze392I-5 OPP

® L ODDSI A ERPAE IAP0 ELSI

Ji,84~EPXE REE'Tm j

FIUR 2.2L.1TH14,E SHIMS4L EECT 2OSH OF E
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SECTION 3

FACTORY PROGRESS

All scheduled factory activities on the WCTS were completed
in the prior reporting period.

As described earlier in this report, factory activities
during this reporting period consisted of participation on
the General Dynamics Teams that accomplished repair and modi-
fication tasks at WPAFB.
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